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In hac tcrtiaTrigonometria? mcaccditioncpractcr 
vetera omnia nitidius imprcfla, haxduo infunc 
planenova: 

I. In vcntio fubtenfx, tcrtix vel quinta?, vel cujuf- 
cunq; impans partis alicujusarcus, ex datafola 
fubtenfa illius arcus; eciam per communem A- 
rithmeticam,& fine omniadminiculo Algebra?. 
Qux inventio ha&enus crcdita fuit impoilibilis. 

II. Liber Problemarum Archite&onicorum , in quo 
prxcipua Archite&urae militaris myfteria refe- 
rantur. 

Qux duo, qualia fint, & quanti precii , malo te ex 
tuo (cnfu,quam cxverbis mcis asHimarc. V. 
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DOMINO FRI 

DERICO IV. 

COMITI PALATlNO A D 

Rhenum, S. Rom. Imperii Archida- 
pifcro & Ele&ori , Duci Bavarise, &c. Do- 
minofuo Ciementiflimo. 

LLVSTKISS/ME TrincepsSle- 
^ ttor> 'Domtne Clementtfitme, JSiJi 




nota ejfet llluftrifiim& Celfitudtni 
Tu&totawtamea^prolixe meexcu- 
Jurem.cjuodego homo Theologus, quafioblttHS <vo~ 
cattonis me& , Mit hfin excolam, gj 3 emsgeneris 
Jcrtpta in lucem edam.Necentm dubtto.qutn mul- 
ttfinthocftudtum meum calumniaturi, n:Ji para- 
tammshiapud Muflriftima Celfltudwem T uam 
defenfionemejfefctant. Et certefiegotempustfuod 

medita- 
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EPISTOLA 
meditationircrum dvvinarum deheo , in dinumc- 
rationemafirorum confcrrem, ctUpaminimc <va- 
carem.Nunc auiem, quandononaltUhoris h&ca- 
go , qudm quihus horis aiij ociantur: nccin altum 
finem, qudm ut lUuftrifitm* Tm Cefitudini 3 de his 
rebtss crehrofcifiitanti, prompte tfdcxtrc refion- 
dere pojSm rquis efl qui wllufits meos tngenuos a- 
liorum dcfidu poftponat^elvoluntatem IUufirtf 
fim& Ceifiiudinis Tua comodis infirviendi rejtrc* 
hendatlAbrahamo Patriarcha laudt daturajo* 
fipho,quodf$ipftmathem<xtkasartes calhterir,tf 
altosintjfdeminfittuerit. Et mencomiisDaniclis 
hocnon efipofiremum>quodinfiru<$usfueritomni 
Japientia QsaldAorumiqu*. Japientia praciptte in 
matheficonfiftebat. Ne%mtnHsTheohriyqptam 
aliis quthu/cunq^homintlus opera Dettdarcojunt 
propofita y uttiscontempUn^fipienttamDermd' 
mtrart , pottnttam metuere, & bonitatemtnagni- 
faceredtftant. Qmnesautcmiftiafie&tufinedubio 
tantofitntfcrvenhoreSyquantointeBgerm^ opcru 
divtnommcBinhominepiomatorfntueturulio*- 
ta qmJpiamSolem:miraturcUritatemlucis\ pote- 
fiatem caioris: vclocitatem curfits: ccrtttttdtnem 

. ittnc- 
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NUNCUPATORIA. 
itincris-nejcius interim,qm fitforma f$ mkgnitu- 
do Solis , & quamlonginquum iter, quod quotidie 
permeat.Sieidemdscas,fe ex Aftronomia demon- 
ftres : Soleejfeglobum,globo terreno centiesjexagtes 
fexies maiore; ctrculum curfus ipfiui quotidtani 
cotinerephts quam quadragiescentena mtUia mil- 
liarium Cjermanicoru: nonamplius admtrabttur, 
Jcdplaneobfltupejcetadtanta natura miracuU \ & 
exclamabtt cumDavide: leho<vaDemnofter,qua 
admiralnleeffnomen tuuminuniruerjaterra! 6t, 
quidefthomo,quodtu, tantarurerumconditor 
effettor,e$mcmor cius* Addcquodfimper ita tudt- 
catum eft,poftarcanamoperationemSptritusDei, 
nihitejfe quodhominemanjuetioremreddat , qtta 
cceleftu tutusP hibfiphU cultura. QjftCanJuetudo 
autem bone Deus , quantum , (f quam rnrumeil 
Iheotogorumornamentum i ttquamoptandum 
eJfethocfcculo,omnesTheotogosepmathematicos, 
hoceft,homtnestraffabitefQ>manJuetos. Qjtan- 
quam, ne quis meo exemplo abujiu plus nimio his 
fyeadationtbustribuatytftnterim ojficiumfuum 
neghgAt: aperte fateorjttprivata tfmodica haru 
rertomvxercitatio nemtntnocetuta pubtica & afii- 

(4) j duam 
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duam earum trattatiorienon poffe non altqmdin- 
commodtafferreijs,C[ut^ corporutf tngenijvircs 
altis labortbns exantlandis integras cofervare de- 
bet. (fluodcumhocfimefirtdcprehendtffem\f$ tpfi 
mthtpropofitt, nthtl amplius tn hoc genere fcrtbere, 
f$ altis mei ordmishomintbus, utidem fibi propo- 
nant,autor fum. VereentmLudovicusVwesx Inge- 
niumyinqmt^kjidiusefi.non nimis dtfatigatu. £t 
fivere Chrifius:Mort'ut,inqmtJepeliant mortuos 
Juosju autem vade ^anmmcta regnwn Det.Hoc 
igtturdeinceps agamw. Qud <vero huc ufy fcrtpfi, 
yuia non tantum T ibi, Jllufinpme Prtnceps Ele- 
Etorfidf$altis multis ufut effepoffunt-^cur invidto- 
fipremam ? Idenim abfy tattantta me dicerepoffe 
confido,do£lrinam Inangulom tn htmc ufi^dtem 
a nemine tam perfyicue cxpltcatam,&ufum em in 
tot artibvu Jam famtltartter monfiratu cffe. TrA- 
firttm dcleftabtt ,fat Jcto , omnesretfetudtcantes* 
quodsn problemattb 9 demotuSoltstf Luna *vtde- 
bunt,mottts ccelefies omnesinam c&terorum eadtm 
efi ratio) abfijueomnt tam Alphonfinarum,quam 
Prutentcarum tabularuope , per folum Canonem 
^Trtanguiorum > Z$ per comumm Artthmettcam, 
'■> / * eadem 

m * 
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NUNCUPATORIA. 
eadem facilttate, certttudtneautem iucuditate y 
qudm pertabula$,multo maiore 9 fupputari poffe. 
Quaexreetiam Celfitudinem Tuam maxtmam 
fuo tempore voluptatem capturam effe minime du- 
bito* Pofiquam enimArtthmeticam Qelfttudo Itua 
totarpperdtdktti&inCfeometria etiam fundame- 
tanon cotemnendaiectt:nihtlimpedirepotertt>quo 
minus etiam ifiam fcienttafttperfiruat.qua nomen 
plufquam regtum ftbi adomnem pofterttatemejfet 
comparatura. Qup rarioresentmfunt Principes, 
quthAcintelUgantitantomatorlauseflfitnteUigat. 
ttfcit llluftrtfima Tua Celfitudo, lll m fituavun- 
culumyVtlhclmumyp. m. HafitA Landgravtum, 
etfialtis quofy rebusgefiis clarus ejfet , non almnde 
tamenmaius y quamex Aflronomt&fludionomen 
ftbt acquifivtfie. *De Alphonfo verb Caflella Rege 
vulgo notum efl, eius memortam iam pridem futffe 
fepultam,ntfi TabuU ccelefiium motuum ipfius cu- 
ra tfjumttbtts ediu in literatorum manibus ver- 
farentur. Hosigitur Uudattfiimos Keges Prin- 
eipestmitartyUudem <vere regiam effe, lllufirifiima? 
Celfitudo Tua putet. Quam adrem fi qutdego co- 
ferre poteromon pattar^elfidem^qualllufirifitmA 

Tua 
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maei Pitilci Grunbcrgcnfis 
TRIGONOMETRU 

LlBER PrIMYS, 

De generibm & \dffe&iombfit Tri- 
tmgHtornm. 

h Trigonometria eft do&rina dc dimenfione Triangu- 
lorum. / 

IL Triangulutn cft figurai tribus lateribus tres angulos 
comprehendcns : Ftfintfigurd ABC ejr DMF. 

B 





11 1* Latera duo quxlibet funtcrura anguli a fc com pre- 
henfi: tcmum.bafis.atf/fto* ABfjrAC funt crura anguli B A C: 
Utm BC 'tfi 'eiufdcm angultbajis. 

IV* Latus vnumquodq-, dicitur fubtcnderc angulum fi- 
bi oppofitum*r//i/*f ABfubtenditangulum ACS. Latus AC fub- 
tehdit anguium ABC.Lattu BC fibtendit angutum BAC. 

V* Laterarnaioramaiorcs angulos fubtendunt. SubinteU 
/g* : E t m inorammores,& ;r ^ 

ferfe maniftjla eft. Dcmonjiratur tamen apudhuclidem adtS. ejr 19. p. 
j.& apud Regiomontanum ad^2.fjr 43 prepj. Luculenteretiam con- 
firmabiturinfra perfecunduaxioma libri tertiiy tjrpertcrtwm quarti. 

A VJ.An- 
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VI Anguli m enfura eft circuli ex angulari pun&o defcri- 
pti arcus,i n tcr crura fa tis prolongaca i n t c r cc p tus : } % in Trian- 
gutfi MC#*gutiBACmcnfurActtArcw OPvclBD. 
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VII; Circulus in trigonomctria omnis diuiditur in patu 
tocsfiuegradus^o» fcgradus fiftguli mrfumin 6o« fcrupula, 
fiue minuta priraa, & vnum primum in totidem fccunda,&c*. 
Quaspartcs tanto funt maiores, quanto circulus cft maior* 
Arcus autcm,qui codcm partium numero conftant, in circu- 
lis jcqualibus acquales, in circulis inasqqalibus iimiles dicu cur.*. 
Vt.arcmBD & GHfunt dcjuales; drcwvcr* BD & OP Jknt fimilcs. 
Stcut cnim BDiVcrhigrAtitfB^o ptrtium inctrculo mtgno EBDiitu 
OP ctt 40 . partiumtn circulo parvt LOP.&c. 

V 1 1 J> Igitur, circuli difti quadrans cft arcus * 0. par- 
tiunw 

JX. Arcus quadranteminoriscomplementum eft,quod; 
ipfiad po.partcs deeft, Vt t arcm BD. 4o.f4rttum>t*mplcmcntum 
uimHtBExo.partiumx drvicifpm^ 
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X» Arcus quadrance maioris exceflus fupra quadrantem 
eft, quod ipfi fupra 90. parces adeft. Vt, *rcm GEB, i+o.panium, 
cxccffusfupra quadrantem estarcus EB. ^o. parttum. 

XI. Semicirculus eft arcus 1 80. partium» 

XI 1« Arcus femicirculo minons complemencum eft, 
quod ipfi ad iSo.parccs dce(i<Vt,anus GEB.r^o.purtium^ compU- 
mcntum esJ,arcus BD^o.partium. 

XIIL Anguli pcrcrucem oppoficifiincaequalcs^/,*^- 
U BAD ejr GAH funt stquaUs. SimtUtcrctiam angult GAB ejr HACK 
funtsequales. idcmflt in Spbdricis. Vcritao fheorematu fcr fc pd- 
tct. Dcmonftraturtamcn apud Euclidcm dc Itncia rcclis fcfc mutuo fi* 
cantibusadi$.p.i. , 

XIV. Anguluseft re&us vclobliquus. 

XV* Angulus rcttus eft , cuius menfura eft quadrans. Vt% 
EAD. 

XVI. Angulusobliquuseftobcufus velacucus* 

XVII* Angulus obcufijs eft, cuius mcnfura eft arcus qua- 
drance maior. Vt BAG. 

XVIIL Angulusacucuseft,cumsmenfuraeftarcus qua- 
dranceminor. tfr BAD. 

XIX. Angulorum complcmcnca dicunt u r , v c ar- 
cuum. 

XX* Anguli quilibec fiipereadem linea vcrinq; pro tcn- 
(x concurrences fimul fumci i u n t xquales duobus r c£lis.Ft,a n- 
guUBAD,EAB.rjr EAGxoncurrentts adpuncJum A,fuperlmca CD, 
/untdquaUsduobusrctlisGAE.ejrEAD.perflrucTuram. 

XXI. I taq u e fi obliqu i d uo fupcr eadem linca vtrin quc 
proccnfaconcurranc,alccr cft alcerius ad duos reftos comple- 
mencum. Vt,anguU GAB. compUmentum adduos rccJos eff angu/us 
BADt&ukuiusviciJpm. 

XXII. Triangulum primo eft laterum quorundam x- 
qualium vel omnium inxqualium. 

A t XXIH 



c 



Digitized by Google 




4 Tjugohometrije* 

XXIII. Si Triangulum fit latcrum quorundam .xqna- 
lium > pcrpendicularis a concurfu laterum arqualium , bif c cat 
bafin & angulumbafi oppofitutn : Etcontr*. Vt, In Triangulo U- 

terum dqualium AB ejrB C.perpen- 
dicuUrU BD btfccat bafin AC: & an- 
gulum bafi opfofitum ABC. Bifecat 
baftn AC: quia finon bifecaretfcd cd- 
/ deret extra medium punflumD.ver- 
V* bigratia>inE>none(fetferfcndicu- 
1 lark : quipfe non breuifiima intcr 

p puntfum B ejr reclam AC. Bifecat et- 

iam angulum bafi ofpofitum ABC & eius menfuram AFC. quia anguli 
funtvttatera,pcrs 

. A XXIV. Triangulum laterum quorundam aequalium eft 
«quicrurum vel xquilaterum ♦ 

XXV» Triangulum xquicrurum eft, quod duo tantun* 
habetlateraxqualia» 

XXVi» Triangulum aquicrurum eft ad bafin aequian- 
gulum,& contra : per §. huius. 

XXVII» Triangulum xquilaterum (perexccUentiamitadt- 
tfwK)eft,quodomniafaterahabetinuicem xqualia. 

XXVIII» Triangulum aequilaterum eft aequiangulum, 
& con t rxper $.huius+ 

XXIX» Triangulum deinde eft re&angulum vel obli- 
quangulum. 

XXX» Triangulum reftangulum eft , quod vel vnum ha- 
betrc&unn 

XXXI* InTrianguhs, re£tangulis, vnum tantum recTum 
habentibus» fubtendcns re&um ipeciatimhypotcnufa dici- 
tur : includentia vero reclum, pcrpendiculum & bafis : pro li- 
bitu,f7,/« trianguhs ABC t tjr DEF^Utera AB crDBfunt hypotenufk: 

BC& 
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ZC& BFfUfmBmb : AC & DF kafis : vtluntrt 9 AC&I>T{€r- 
ftndk*U:BC&E?ta/ef. 





XXXI L Triangulum obiiquangulum eft, quod omnes 
angulos habet obliquos* 

XXXIII. Triangulum obliquangulum, cft vcl ©btufan* 
gulum veiacutangulum. 

XX XIV* Triangulum obtufangulumcft* quodvelvnum 
habetobtufurru 

XXXV* Triangulum acurangulum eft>quod omncs an- 
gulos habet acutos* 

XXXVI* Triangulum dcniq? cft planum,vel fphxricum: 
planum,in plano.fphxricum, inglobo* 

XXXVII* Trianguli plani fub Trigonomctriam cadcntis 
latera funt rantum lincae rcftar. 

VtUmuTttti* ddTrigonometrtMm refteinteUigenfamfrtnoJfi 
ooortet ea . aut feauuntur theorematd. 

XXXVIlI.Si Iinearc£a in reOas parallelas incidat,angulos 
£miies fimilitcrq; aut alternatim fi tos facit x qualcs : dr cMr*. 
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Vt t fi reffa AB inctdatinparallelas CD & EF: anguhs fimiles ftmi- 
Uterquefitos BHD & BGF, ttcmaltcrnatimfitos CHG & HGF t &c+ 
facit aquales. Etcontra: SirecJa K^fB inreclas CD ejr EF incidens y 
pradtctos angulosfimtles ftmiliterque aut alternattm ft ' os t hoc eft, acu- 
tos acutuyfjr obtufos obtufisfacit xqualts y recJa CD & EF ' funtparaU 
leta. Eftz^.prtmiEudtdU. Lucem habetnaturalem. liam,fi \^fB 
rec7aeft t rec7aCD & EF aquaUterinterfedtflaremnpoffunt , nifiad 
reftam k^4B aquaUbtu anguUsincUnentur. Hinc , fi plurcs rcftae in 
candcm redam finc pcrpcndiculares,funt inuiccrn parallel x . 
Vt rttla CD dr EF.funtinmcemparaUela } quiafuntineandem rec7am 
DF pcrpendicularcs. 

XXX IX. Si plures re&x pluribus rc&is parallelis intcr- 
feccncur , interfcgmenca funt proporcionaiia. Verbigratia t fi 
dua recla i^sfB & ^yfC interfecentur paratleUs DG,EH ejr Bf. dtco 
tnterfigmenta i^iE & \^4F fimiliterque EB&FCeffe inter fefe^j 
proporttonalia,hoccft , Si^jfEfittertiaparsrecla ^fBictiam ^sfF 
foretermmpartemrecla^4Q t &c. RatioesJ; quiarecJa EHdetoto 




Hinc parallclae parallelis tcrminata? funt arquales , & con- 
tra : vtparaUcla LsfF & GH terminatafaralklu ^AG ejr FHfunt 

# aquales. 
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aquaks. Cumenimtotd AC & Cl ftnt dquales: etidmpdrtestertidi 
AF&GH dquales efftncceJfccH. * 

XL. Si dux re&x in fc mutuo ducantur, cfficitur inde 



dudrecJd AB ejr ADtnJcmutuoduean- 
tur t efficitursnde quadrangulum ABCD. 
£>uodfiergo AB fitquinquepedum^AD 
fix: totumquadrangulum ^ABCD erit 
triginta pedum quadratorum , vt appa- 
ret ex lineis in dsagrammate puntfa- 
tis. 
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XLL Rc&angula e tora vna & fcpmcntis altcrius,fi~ 
mul fumta, func arqualia rcctan- 
guloexvtraquetota. Vtretlanguld 
extota ^AD 6. ejrfigmentu k^4G y ejr 
GB 2. nempe rccldnoula AGFD> s*. ejr 
FGBC n. fimul Jumta Junt dquatid 
reftangulo ABCD $ o.facloex vtraque 
tota ADd.ejr ABf, 




XLI L Si quaruor rt&x fint proportionales (koceft>fi fe 
kabeant, vtprimaad fccundam , itatertidadquartam) re&angu- 
lum mediarum squatur re&angulo extrcmai um, Vt t jffint> 
quatuorprcfortionales AB duorum : EFtrium: VG ftx : BCnovempe- 
dum:Rctlangulum msdiarum EFejr FGjncmpc recJangulum EFGH, 
dquaturrceJangulo extremarumAB ejr BC t nampc rccJdnguldABCD. 
J^am vt bu ndvcm/unt $cJodecim: tta ter /ex ftsnt oeJodccm. 

ISi 
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Hinc 



JL Si quatuorri&x fintproportf onalcs, datis tribus, datur 
qiurta.Rc^gulumcri^ 
rum altcram,rclinquitaltccam:r/j/?i/wwr. 
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Ketfangutumfitfamer?. & 6.nempe iS.Muifump&extremam 
frimam, M.reUnquitextremamvUimam^.&c. KjitfybaceBrati$ % 
curinreguiapr.oportionum,quamharharevocant ReguUm Detri, du$ 
pofierwres termtniinter fefe muUipUcentur^ & produttum diuidatur 
perprimum:4pdaviMcetproducJum multipUcatwnufecundiejrter- 
ttitcrmmi>eHctiamfroducJum muUifUcationufnmi&auarti: di- 
nifum itaOLperprimum, rcUnquitquartum. 2famdiuifi<> & mtdtipli- 
€ atwmutuhfcfcprcduu*MM*utemtnlcr& 
nQrummedMtumfecundovcitertwimpomu.Sm 

Vt 2. ai j. ha 4» ad-~—&c.$fce 
Vi *• ad 4. iN |. ad- — cH. 
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Etji alia in friore>alia in fofteriorecotlocatione tcrmim frimiadje- 
tundum y f}r tertii adquartum (Hprofortio: qu&fitum tamen cx utra^ 
collocationcreferiespTorfusidm^Mapm 
fcxfcrtria muUifUcestejrc 

Hinc etiam 

I L Re&angula xqualialatera habcnt reciproce propor- 
tionalia : (hocett 9 tn rettangulis aqualibus habent Jeft, ut taius mtnut 
rcctangult prtmt ad latus minus JecuncU , - itd tatus matus rcclan- 
guiifcundt adUtusmdiusfrimi)biconxxzjVerbipatia t inrcc~ia»- 
4 gutis dquaUbus AB CD ejr BFG H habentjejc : 

Vt AB ad EF ita FG ad BC,&c. 



T — 
■» — 





Caufa cttmanifejia ex antecedentibus. 

XLUI* Si tres re&a? fint proportionales : {hoccttft Ji ha- 
beant t utprimaad (ecundam , tta fecunda^dtertiam) quadracum 
media?, xquatur oblongo extremarum: 
. £uiaenimm€diabisfonitur t hocmodo : 
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Perindeeft, acflejjentquatuorproportionales. IdeoquicquiddLj 
quatuorproportionattbue ditlum fuityde tribus quo% proporuonatibm 
tst intelligendum. 

XLIV* Si re&a bifc&a continuetur, oblongum eonti- 
nuatas U continuationis eftaequaje quadrato rc&x exbifeg. 
mcnto&continuationecompoficar: minus quadrato bifeg- 
mcntu&p.i.Euclid. 

EflorecJa^yfKbiftc7ainG c 
ejr continuata in B : continua- 3 E 
tioni KBflatuatur aqualuBC f . 
stfr inde fltt oblongum ABCD. 
xS^dreclam porro GB compoji- 
Um ex bifigmento GK ejr con- 
UnuationeKB defcribaturqua- 
dratum GBEF: ejr ex eo qua- 
drato perrecJas KLejr GHab* 
fcindatur quadratum bifcg* 
menti ILFH, ut relinquatur 
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gum \j£BCD ejje aquale qua- 
drato GBEF minw quadratv 
JLFH five , quod tdem eft, dtco 
oblongum \j4BCDejJe aquali 
gnomoni MNO. Spacia enim 
Aiejr 2{Junt cemmunia. Spaciumvero gnomo»HO,Jtvereo7ang*- 

lum 
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lumlCEL , effduudlerecJdngu/o OHDA. Vtrum^enim faetum cB 
exconttnuationc & bifegmento. Erg$ fi recJa bificJa continuetur, & c. 
quoddcmonftrandum crat. 

K^ftfykdC dcltneu rcclis tanquam dc Utcribus triangulorum plt- 
norum,huc infercnda duximus. 2{unc adipfa trUnguU pUna rever- 
temnr. 

* XLV* Intrianguloplanoparallclabaficrurafccatpr©- 
tporcionalitet. 
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- VcjntrUngukpUm ABC. fi XX. pdrdheU bafi BC. dbfiinddtde 
<rure AC.partem tertiam : etUm de crure x^Bpartem tertUm abfcin- 
detfcry.hujus'. adcoj.crunt: 

Vt AB dd AC, itm AK dd AL. Item: 
Vt AK U BK, itd AL dd Ct* Itenr. 
Vt AK *d AL> itd KB dd LC. 

* • 

XLVL Si plura triangula plana comparcntur: 

TRIAKGVLA jEq^VIANCVLA HABENT LatERA 

Cl&CA jEq^ALES Ancvlos Pao>portion axia : & 
xontta, *}.p. 6. Euclid. 

Hocthcorcma pracipuum ef/totius TrigonmetrU fundamentum. 
lgtturpr*c*tcrucuntiisdtltgcnter& expltcetur&dttenddtur. 

B r t . DECLA* 
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DECLARATlOXtntergoduotrianguUplana t x^fBC& i^tDB 
dquiangula fic ut anguliad BtjrD. Item adAejr A.Ittm adC& Efibi 
mutuofttt dquaks: Dicolatera eorum effi circa dqualct angulos pro- 
porttonaltajhocesi^effe:: 

I. Vt AB ad BC, itd- AD ad DE; 

II. Vt AB ad AC, tta AD ad AE. 
///. Vt AC ad C% itd AE ad ED. 

DEMONSTRATIO. guia cnim anguli BAC & DaE funt d- 
qttaletyextheftiideofi^Bad^Dappltcetur^C 

tnAE % &extllaappLcatiaitttakScbimacxiJict. In quo (chemaic^. 
quia latera AB & ACcoin- 

cidunt , & praterea anguli T> 
adB&D: itemtfr adC&E 
funt aquales , ex thefi: idco 
iaterareliqua.BC & DB 
n ceffarto erunt parafftU § 
perjf. huius. CAtfui in 
Triangulo p f ano rtiJa pa- 

ralleU bafi crura fecat prc* > s i 

portionaliten fcrproximeprdcedentem. Ergo in Triangulo k^DB 
recJa BC y cum fit parallcla bafi DE: crura ^AD & ^AEjecatprop^ 
otonattt er < actcc 

ft, 
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Ptirrb, pcrpunttum B ducatur 
tttld BF paralitla bafi \^AE. 
Hac reltquum ctus DE cum 
crure DA fecabit prcportio- 
naltter in funttu B ejr F ftr 
eandemfroxime praccdctcm : : 
iritfyiamctum: 



tfft AB dd AD t ita FE dt DE. - 

Stue, quod idem cH : 

Vt AB ad AD t tta BC ad DE. 
a\am FE ejr BC dcjuantur perconfatartttm 3*. hujue. Prdtcrcd cum 
finti 

Vt AE ad AD y ita AC dd AE, 

ejrits BC t dd DE. Etuntetiam: 
rt AC dd AE y itd BC dd DE. 
a\am qud unitertio convcniunt, etiaminter Ceje convcniunU. Tgitut 
idminuniverfumeruntv 

1. Vt k^B dd AD, itd BC dd de: 

//. rt klA3 ad ADy itd AC dd AE. 

ULPt x^iC dd AE, itd BC dd DE. 
Denify quia adeffetfum r.ihtl intertfi,utrumtcrmwoiun > frofertto- 
naitum intcrmcdtorum /ecund$,vcl tcrtio loco colloces 1 Eruntttiam 
pcrmutatim : ; 

/. rt ^AB ad' BC,. itd AD dd DE. 

//. Vt x^fB dd AC itd^ AD dd Ai. 

UL rt ^iC ad BC 9 . itd AE dd. DE. 
Atfiadeo Triangulaplandsquidnguldyqualta htc/unt ABC&\^AT)E 
UteraEaiicntctrcdaquaUidngulos froperttonaLa: quoddworfiran- 
dumerdt; 

B $: Ii.lv- 



/4 Tricqnometrl* 

II l v s t r a T i o per numcros : Sit igitur k^AB quin^ pedum: 
AD>deccm : DE.fix.JfydriturBCquetpedum ? ty.. Trium.Ndm 

AD DE AB. 



Vt 10- ~.—dd — —-6 itd 5" 




SitACquAtuorpedum ; BC, trium: DEfix. ^utritur ^AEfiuot 
fcdum? yiOttt. Nam, r 

BC CA DE * 
Yt -i dd- 4 itd S. 



(dd l^E. 

- 

XLVII. SipluraTriangiilapIanacomponantur, &rc- 
#is parallclis incericcentur : interfcgmcntafontproportio- 
mX\*'.hoccH>fi B 

( £r4//4 ) 

TriduguU duo 
EAE&FAGeo- 
ponsntur, & re- 
cJu p&ralUlu 
JtCD & EVG 
dnterficentur-.in- 
Jer/egmentafunt: A 



v. 



• 

- 




^^^^ 






% 
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n BC ad EF, ita CD ad FG? 

fet: 

Vt BC ad CD r ita EF ad TGrejrc. 
Ter^.hujw: velfcrfroximefrdcedcntem.NAmTrianguUi^ABC 
tjr^4EFfuntdquianguUfer\t.hujw,frofter BC & EF faraUcUs. 
tjgitur, 

n AC ad ^AF, ita BC ad EF: 

Pcrfroximcfracedentem. Atquifcreandcm : 

Vt AC ad k_JF, ita CD ad FG. 

Jj>ud veroconvcniuntunitmto,ettamintcrfejcconucniunt. En» 
gofuntetiam 

Vt BC ad EF, ita CD ad FG t ejrc. 

XLVIII* SiTrianguliplanrquodcunqi latus continue- 
tur i angulus ex tc rj or per continuacionem iilam fadhis , cll ae- 
qualisangulis duobus mterionbus oppofitis: Vt ,fiTrianguli 
flani ^iBCUtw AC conttnuctur tn D : anguiw BCD cxterior, erit 
dqua/vduobwintertoribwoffofitu BAC ejr \^iBC. Sienimcxfun- 
£fa Cfufcitctur rec7a CE faralleU retla AB : angulw exterior BCD e- 
ritcomfofitwcxangulis ECD&ECB. Atqui anguli ECD, ejr ECB 
funt dquaics duobw in- B E 

tcriortbwoffofituBAC /\ / 

ejr ABC ( ncntfc angu- / \ / 

iw ECD angulo BAC 9 t \ / 

ejr angutw B< E anguh / X f 

ABC) fer hujw. f V / 

frofterfarallelds AB& p^[_ \f 

CE. Ergo ettamangulw c 

BCD ettdquawduobwiMCrionbwoffofitis BACejr ABC: quodde- 

monfiranium erat. 

X L 1 X. In Triangulo prano tres anguli furrt duobu» 
ic&is aquales : VtinT9tangulofUnoABC,Schemati6antcccdentic: 

du$> 



trf THCONOMETRIA 

dico tres angulos t^SBC, BAL & ^jiCB effe dqutles dttobw re£lis.Zn- 
guii enim qmlibet fuper eadem recld ad tdempunttumconcurrenies, 
funt aquales duobns rcflis , per 2 o . hujus, i^Atqui anguli tres ^ABC 
B CA ejrBAC stquspollcnt angulis tribits fupi r eadem ncia k^A D ad i- 
dem punfium C coffcurrenttbus. i^Aagulus enim RCA cii communis : 
anguli vcro ECD ejr ECB tngulis BACcjr ABCfunt dquaies y per pro- 
xime pncedeniem. Ergoangulttres ABC y BCAejr BAC funtdquaics 
duobmrcttu.J^oddcmaxnfirandumcrat. Hinc: 

r. lnTnangulqpiano non poteftcfle nifi unus rcclus vel 
obtufus, 

2. Etunocxiftcntere&ovelobtufo, cxteriduonccefla- 
riofuntacutu 

Et , Buorum quorumcunquctcrtius cft ad duos reftos 
compleinentum. 4 

4. Hincdcniq; : Si oWTriaRgula binis anguUsfln,ta&- 
qu langula, prorflw lunt xq uiangub. 

L. In Triangulo plano rec*anguio,Iat»ra includcntia rc- 
£tum xque poflunt hy poicnulx>penuU.primd EucUsL 

DECL ARATIO. Im Trunguloplsmo ^ABC rd8d»gdo adB. dko ' 
Utcra ^yfB ejr BC inciudentUreClum ^yiBC. dqutt pojjt hypolcnujd 
AC.hocesi.quidrataUterum AB rjr BC. nempe cpustdrsud i^ALMB 
ejr BEDC Jtmuifumta,effe dqualia quadratohypotcnufd\ t AC.ncmpc 
quadrat» ACKI. 

DEMONSTRATIO. Si enim ex refio Bdtflend.u perpendicularis 
BFG ex quadrato ACKlHuntoblongaduo A F6I cjr FCtfG.qudfunt*- 
qualta^hocqutdcmquadrato BEDC: diud autemquadrato ALMB. 
ErgorjrquadratumACKI. exduobus iliisoblowgiscompofttum* eHst- 
qfUalcduobusquttdratUyAL MB. ffa BECD. J^uod auiem duo oblonga 
AFGIejr FCKG.dttobusquadratis ALMB& BEDCftntdqudltaM 
de fmgulis in (pecie : ac prtmum quidem dc oblongo AFGI ficprobatur. 

Si tres rctt* ftntpwportionalcs, quadratum mcdid tquaturobiongp 
txtrcmarutn, pcr hujtst. 

\^4tqui 
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i^ftqui tres re#d,AI, K^B&AF+fmtputportionalesJjoceH, bs- 
XentjefcutAladABjtAABadx^F. 




F 


* 


... c 


• 

\ 



*Ergoquadratumex^AB>*quaturoblongo ex^yfl ejrAF. 

LMinorprobatur. Trianguta enim ^fBCejr BAFfunt aquiangu* 
la , propter communem ad ZA ejrreclosad B ejr F.per+.c. 49. hujus. 
Ergoper 46. hujus,utAC y {cuiaqualiseH^AI.) ad\^4B. tta^AB 
adt^fF. 

SimiUprorfusmodoprobatur.oblongumFCKGejJeaqualequadral. 
to BEDC. T rianguUtnim^ABC& BCFfunt aquiangula jroptcrco- 
munemadCejrrec^osadBeirF.per4.c.4ohuju6. Ergoper^O. hujus y 
VtACad BC: ita BCad FC. adeo^per^jJbuju*, quadratum ex BCcH 
aqualc oblongo ex ACjive KC&tC. . 

C m 
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In triangulo igiturpUm reftangulo Uters indudentia reclumaquc 
foffnt hypotcnufa. ^uoddempnfirandumeraf. 

Schofion* 

Crafton minerva bttpropofittofic demonflra- 
ripotesl. Stt triangulum ABC reftangulum ad B, 
& ftnt la tra AB.i.BC.a..AC.$ftdum.Quadren- 
turfinguU latera \ & quadratafingula Itnets pun- 
ftatu m pedes quadratos dfttnguatur. Videbis qua- 
dratumbypomufa AC. haberetot pedes quadra- 
tos,quotpedes quadratos habtnt quadrata laterum 
AB&BC.ftmulfumtd, 

Confe&ariuiru 

Igitur in Triangulo plano rc&angulo , datis duobus qui- 
bufcunqi latcribus, daturtcrtium. Vt fi dentur duoUterainclu- 
dentia reclam AB & BCpartium?.& 4 iuncJiseorum quadratup. tjr 
i6.in unamfummam ic.&radiceindeextracJa, reperuturhypotenu- 
fa AC partium 5. 

Contrafideturhypotenufa partiumquinfyty alterum includenti- 
um recJumfartium trmm \fubtracJo quadrato triumpartium dequa- 
drato quin% partiumjjocesf/ubtrac/o quadrato 9. de quadrato *y ejr 
exreftduo 1 0 .extracJa radice quadrata, reperietur alterum tncludentm 
recJum y partium4. 

Scholiadecxrra&ioneradicisquadrara?. 

I. Si posl extraclam radicem quadratam ex aliquo numero fracltones aHqud 
fuptrfnermt-radutm duplicatam&infuper unttate auclam y fracltontbm illufub» 
notabu ibocmodo. 

ir. Haa\x quahuiufmodifraflione^ad\unclashabet,mnquamtBexaclevtrd\ 
Namradtxexaflevtra tnfetpfam dufta , numerum, undeextraflaefl , ad affem 
rt.Here debet. Atquifi radicem 1 ? in feipfam ducas,boc esl ft \ yper 3 1 nwltipltces^ 
nwprocreabkindtnvmerum tzundttadtx ^eslextrafta.fedtantum vtt.Qua 
de re vtdt Kamum in elemtntk Geometruts , ctimcmo ociauo hlrt Xil Et La^ary 
Sstentrumtnfcboltts &tra(lattbwdd Arttbmtttcam Rami adtunftts. LL 
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LI. InTrianguloplanore&anguloJateraincludentiarc- 
£tum ad hypotenufam plerunq; funt irrationalia hoc eft, nu- 
«neroexa&odatae menfuraecujufcunq; inexphcabilia. Cdufa 
fdtet ex Scho/io fecundo proximc pracedemis. 

LI 1. 1 n Triangulo plano rc&angulo, acutorum altet cfl: al- 
terius complemcntum. Per 
jp.hujus, FdctlimeetUmpro- 
hdtur hoc modo. In T rUngulo 
fUno y^4BC> recJsngulo ad C f 
angulus ABC acutorum d/ter, 
cHtqudlis angulo BAE per t f. 
huius:propterparallelas EAejr 1 
BC. Atquiangulus EAB effco- 
flementum auguU BAC fer 
JlrucJuram. Ergo ttuan dngu- 
Uu k^ABCcH comfUmentum 
anguli BAC 

LIII. Si Triangulum planum circulo fit infcriptum >angu- 
li ad circumfcrentias op- 
poficas funt fubdupli : Vt % fi 
in ctrculo ABC ' circumferctU 
BCftti2 ogrdduum. Angulus 
BACcircumfircntUBCoppo- 
fitus crit 60.gr dduu Rdtio eB. 

£>nid circumferentid tota 
ABC cH i60.gr dduum , perj. 
hujus. AnguU vero tres trUn- 
guU ABCcircuhinfcriptifunt 
1* 0 grdduuyper 4.9. hujus. Er- 
go vt circumfirentUqudfy e& 
tcrtid pdrs dc f 60: Ita dngulus 
quittietcircumferentU illt oppcfitm eft tcrtia pars dctlo. 

C J Evi- 
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Evidentius ita demonjlrdtur , v.g. dcdvgulo /IBC. Exdngulo dic7o ■ 

^fSCd^dturpertotumcirculifUuumdUmctcrBED.Exccntrovc- 
fo Eddcircumfrentid ABCD 
diiCAnturduo radi EA ejr EC. 
Dico angu'os pdhidlcs i^ABD 
ejr DBC ejfe fuhduplos ad an- 
gulos partidles AED ejr DEC. 
Ndm dnguli k^ABE cjr BAE 
dquanturper$. hujus^jfngu- 
Itts vero \jtEO dqudlis cfi 
dngulU ABE ejr BAE ftmul 
fumtis>pcr4%. kujm.Ergodn- 
gttlus AED dddngulum ABD 
cfiduplus. Similitcr^x^AnguU 
EBC & ECB funtdqualesfcr 1> 
j. hujus. Et his utrifyfimul 

cfi dqualis dngulus DECper+8. hujtu. Ergo etiam dngulus DEC ad 
dngulum DBCcHdufius. JguUigitur fdrtcsdnguU\^4EC adpartcs 
dnguli ABC funt dupU : idto etidm totus AEC dd totum AB C efi du- 
plus ; acproinde anguLus ABCdd dnguium AECfjr perconfequens et- 
Umdddrcum^iDC tdnquam ad menfurdm dnguli y^4EC tft fuh- 
duplus. rdemjudicium efi de cdteris. St ergo T runguLumpUnum cir- 
culo fit infcriptum^dnguli ddcircumftrenttas oppojitdsJuntfubdupUi. 
quod demonflrandum erdt. 

N. 

Hine 

I. Si latus Trianguli plani circulo infcripti fit diame- 
tcr,angulus illioppofkuseft re&us : hoceft>$o.grdduum iquippc 
oppofitusfemicirculo, qui efi rSo. graduum. 

II. SipluraTriangula planaeidem circuli fegmcntoad 
eandembafimnfcribanrur, funt in f^igiis acquiangula. Vt 

TrUn- 
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Ttytngula duo ABD &, 
ACD infcripta eidem 
tirculi fegmento ABCD 
ad eandem bafin t^AD, 
funt in faftigtis B ejr Cd- 
quiangula. Vtriquecnim 
angulo , nempe , tam an- 
gulo ACD , quam angulo 
ABD t offonitur eadem 
cumferentia AD. 



Primvs. 




L I V* Si duo Triangula p 1 ana cidem circuli feg m en to 
ad eandem bafin infcripta, fuperne connecrancur : fic vc in de 
exiftac figura quadrilatera, diagoniis inrerfe&a: Redtangu- 
lumdiagoniorum eftarquale re&angulis oppofitorum late- 
rum (lmulhmtis.PtoJomatu^Cofernicw.. 

- 

DECL ARAT 10. Sint duo triangula ABD & ACD eidem circu- 
lifegmcntOK^ABCDfufcreandembfifm AD in/crifta >ejr fufcrncfer 
rettam BCconncxa: ut exiftat tndcjigura quadnlatcra ABCD. Vuo 
rcclangulum diagoniorum ACejr BD aquale effcrectanguiUoffofiio- 
rum tatcrum AB tjr CD. ttem BC ejr k^4D fimulfumtU. 

DEMONSTRATIO. Si enimadfuntlum B conftituas angulum 
\^4BE aquaLm angulo DBC: & itadtagonium AC fcrrettamBE 
feccs in duasfartes adfunttum E : manifeftum fiet ^ettangula BD & 
EC. Item BD ejr AEeJfeaqualia rcQatigulis BCejr AD.Jtem CD ejr 
AB.Namft quAtuorretta ftntprofortionales* rettangutum mcdiarum 
squaturretiangubextnmarumifcriz.hujm. 

> — 

C r i^ftqui 
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K^ftqui quatttor recfd 
$D,DA,BC ejr CEjunt 
frofOrttonales.Nam^quia 
Irtanou/a ABD&BCE, 
funt tquiangula frofter 
aqua/es BCA ejr BDAfer 
c.2.pr*eedentv. Ittmfro- 
fter dquales kJTBD ejr 
EBC (qui/unt tqua/es 
frofter ettndcm EBD ad- 
ditumadaqua/es ABEejr . 
BBCJrjrdenifyfrofterd- 
qu.tles BEC&BAD fer c. 
4.49. hujus % ldeolateraeorumfunt,Vt>BD adDA, iu BCadCE. Sh . 
mi/tterquatuorreclaBD , DC, BA, ejrK^AEfuntfroj,ortionalcs. 
, IS/am , quia T rianguU BDC ejrBAE junt *quiar.guU , froptert- 
quates BDCejr BAE ,ferc. 2 .fracedentis : Item frofteraqua/es DBC 
tjr^BEextheJi:&deniquefrofter*qualesBCD ejr BEAfcrc+f. 
49 hujus.ldeo Utera eorumfunt t Vt BD adDAjia BA ad ^yfE. 

Ergoretfangu/um reclarum DA ejr BC aquaturreciangulorcBa- 
rum BD ejr CE.Simi/iterquereclanguium rettarum DC ejr EAaqua- 
tur rcclangulo reciarum BD ejr ^yiE. Et contra , RecJanguia BD ejr 
CE, Item BD <jr \^4E aquatur rccJangulis DAejr BC, item D C 
ejr B^yf. 

K^AtquureclanguUBD ejr CE: Item BD ejr AE funt reclangulum 
BD ejr <L*Cfer4t. hujus. 

Ergo Recjanguium diagonkrum BD ejr K^fC 'efi tquaiercclangu- 
Us/aterumbinorumoffofttorum DA ejr BC: Item DC & BA fimtd 

fumtu : quoddemon/trandumcrat. 

J <) 

Confe&arium. 

Igituriniiguraquad[ilatcra,circuloinrcripta,&:diagoniis 

mtcr- 
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in tcrfcaa.arqj adeo fex lineis rcflis conftante : datis quinque 
cuibufcunque, datur fcxta. 

Exempla illuftnflima habebis librofecundo,prop.ji,#* 

Hatfcnus de Triangulis fUnis : Jequiturdcjpbdrtc*. 

LV. Trianguli (pharncilatcrafunt arcus circulorum ma- 
ximorum ugillatim (emicirculo minorcs. 

LVL Circulus fpharra: maximus eft , qui totam fphx- 
raminduohemifphsriadividitiadeoque a pohshiis vndiq; 
per quadrantcm circuli itidcm maximi diftat. 

LVII. Si maKimus fpharra: circulus per maximi polos 
tranfeat, refte eum fecat , & contra.. 
Sit max mus jjh&TA cir- 
cuius t^AEC> eiufy poli B 
& O , fcrquosfolos B & 
D tranfeat alius ctrculus 
maxtmus BED. Duo ,. 
quod maximus BED ma- 
xtmum ^iECretlcfecet 
ddErjrF. Polo enim E vei 
F defcrtbatur cinulus i- 
tidem maximtss ABCD: 
mantfflum eHhujus ar- 
cus CAB y BC , CD , DA , 
foremenjUras anqulorum 
adE& Fyper 6. hujus. 
^Jtqui arcus xj4B> B ', CD,D/f , funt quadrantes ^erproximepra- 
cedtntem. ErgoctngultadE&F Juntrecli>fcriyhum. guodde- 
monflrandttm erat.. 

LV:M. Mcnfura anguli fpharrici, Ci in circulb maximo 
accipsatur , eft arcus citculi maximi ex angulari pun&o 

defcri- 
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dcfcripti, intcr crura quadrante tenus continuata intcrcc- 
ptus \pcr7.ejrs6.hujus. Vt, 




anquU fphtrici BAC 
fura non cH arcus BCjed ar- 
cus EF inter crura AB ejr 
AC quadrantetenus , nempe 
vfquead E ejr FcontinuaU 
interceptus. Jgiianonarcus 
BCyfed arcus EF cH exan- 
gularipunclo A de/criptus, 
per 5 6 . hujus. Ergo arcus BC 
anguli BACmenfura ef[e\j\ 
nonpotef? t pery.kujusi 



Si anguli fphaerici crura continuata concurrant, 
fcmicirculos efficiunt. &oomprehendunt angulumangulo 
prxdi&o & oppofito aequalcm : Vt % Anguli BACcrura AB tjr AC 
conttnuita in D efficiuntfemicirculos ABD ejr ACD>ejrcomprchm- 




dunt angulum BDC angulo BAC d^ualem : quia idem arcus GHv- 
trumfy ilium angulum metiturpcrproxime prdcedentem. 

LX* Triangulum fphaericum quodhbet cx quovis an- 
gulari pun&o, habet oppofitum fibi Triangulum aliud,<:u;us 

bafis 
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bafis efl eadem , & angulu s bafi oppoficus: reli qux partes func 
parciumprioris Triangulicomplemenca*f7 > TrisagulumBAC 
expunUo anguLri o/> habet oppojitum fibi Triangulum BDC,cutus 
cadcm eHbajis BC>ejr anguiusbafi oppofitus BDC ptrproximc antecc- 
dentcm. Latera vero BD & CDfunt Uterum k^AB <fr kj*C com- 
fUmenta ad fimicirculum per eandem. x^fnguU dentquc DBC ejr 
bc^funt anguiorum ^jfBCejr BCA adduosrccloi compicmenta y pcr 
ji. hujus 

LXI* Trianguli fphxrici lacera in angulos, & concra, 
permucari poflunc: complcmencisadfemicirculum prolace- 
re &angulomaximo hinc indc fumtis. Sit Trianguium fyhjtn- 
■ cum ABC obtufanguium ad B. Anguli menfura fit DE. CjfnguU 
B acuti(quicompUmentum cli B obtufi t ejrindato Trianguk maximt) 
mcnfura fit FG. t^fnguU C-menfiitra ftt HL i^Arcui DE aquaturKL: 
quia KD ejrLE funt quadrantes , ejr commune corttm compicmcntum 
cH LD. Arcui FG aquatur 
LM.quia LG & FM funt 
quadrantes, ejr eommune 
torum complementum eH 
LF.Arcui HlaquaturKM: 
quia Klejr tM H funt qua- 
drantcsyfjrcommuneeorum 
compUmtntumtHKH Er- 
go angulU Trianquli ABC 
aquantur Utera Trianguli 
KLM: proangulomaxtmo 
ABC: eius complemcnto 
FBGaffumto. Pariratione 

demonfirarifotcH^Trianguh ^ABCUtera effe aquaUa anguiis T rian- 
guit KLM. Latusenim ACaquaturarcuiDlmenfura anguliDKIco- 
plemcntiobtufi MKL. Latus AB aquatur arcui OPmen/ura anguli 
MLK. Latusdcniqut BC aquatur arcui FH menfitraanguU LMK. 

D Sunt 
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Sunt enim quddnntes ^fD & Cl\ ^yfP ejr OB*BF&CH. Etcem- 
munid binorumcomplemenu €D, y^io, CF. Tridnguli igitur ffthdri- 
ci Uterd in dngulos t &c. fermutdripofunt, quod dcmonjlr&ndum 
ttdt. 

LXII. Triangulum Iphaericum re&angulum aut unum 
habct rc&um , aut plurcs uno. 

LXI II. Unum re&um, vclcum duobusacutis, Ut, BAC* 
ycI cum duobus obtufis , Ut , BDC : vel cum obtufo & acuto» 
UtCDE. 




x^Anguks enim ddt^f& D nunc fingimus ejje retfot; 

LXI V» Triangulum fphaericum re&angulum cum duer- 
bus acutis habet ex angulo re&o oppofitum (ibi Triangulun* 
re&angulum cum duobus obtufis : & cqntra : Vt videre efl in 
Tridngulv recJdnguiu BAC&BDC. 

LX V. Trianguli fphserici redanguli cum duobus acutu 
latcra fingula funt quadrantibus minora.f / in ^fBC. 

LXVL Trianguli fphamci rc&anguli cum duobusob- 
tufis latera duo fiint quadrantibus majora : tertium quadran- 
teminus, Vt inBDC* 

LXVIL Triangulo fphauico rcftangulo cum acuto &c 
obtufo opponitur cx acuto Triangulum re&angulum cum 
duobus acutis* Vt T ridngulo refanguU CDE, cum dcuto ECD, & 

ebtufi 
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chufo CED > OffOnitur T riangulum rettanguium EDF, tum duobm 
acutisad Eejr f. 

LXVIII. Trianguli fpharrici plures re&oshabcntis , la- 
tcra rc&os fubtcndentia, funt quadrantes» cau/a cH: quia 
v.g. in TrianguU ^AGH,fi circult maxtmi x^iGejr Kj4H,/eccnt 
maximum GH, angulisad Grjr Hrcftti,+^AcHfolu6maximiGH, 
fer$ 7. hujm. ^AG vcrb rjr ^jiHfunt quadrantes , fer ftf. hujus, 
£>uodfi ergo angulus ad ^Aetiamftt rcftus, etiam GH , cH quadrans, 
ferrf.ejr s$.hujua. 

LXIX* Triangulum fphasricum plurcs re&os habens 
habet tres vel duos re&os : adeoque de lateribus, tres vel duos 
quadrances. Vt fi angulum ad e/f fonasrcttum, Triangulumjphar- 
rtcum AGH, habebit tres reflos angulos ad A r G(jr H % cjridcircoetiam 
trialatcra,AG,GH,AHquadrantcs. Sineundcmad A fonas acutum, 
T riangulum jpharicum AGH,habebit duos rettos $ adG ejr H, ejr idcir- 
to ct/am duo latera AGejr AH,quadrantcs. 

LXX* Si trianguli fphxrici duos re&os habentis tertius 
angulus fi t acutus» tcrtium latus cft quadrante minus : fin ob- 
•tuius^majus. Pt in Triangulo jpharicoHGJ, acutangulo adG ', ter- 




ttum latus Hl , cff quadrante minus. In Triangulo (pharico AGI, ob- 
tufangulo ad G, tcrtium latus AI,eH quadrante majuc. 

LXXL Triangulum fphzricumobliquangulumautcon- 
ftat cx purisacuxis vel obtufis ;aut cx his utriiqj mixtis. 

D l LXXII. 
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LXXII. Triangulo fphafrico purc acutangulo oppont 
turTriangulum fphxricumcumduobus obtufis & vnoacu- 
to:&contt*.Vtfianguti*dA&Dfinganturacuti t TrianouioABC 
pure acutanguioopponttur Triangulum BDCcumduobusobtufis adB 
&C t ejruno acuto ad D. 

LXXLII, Triangulo fphacrico purc obtufangulo opponi- 
turTnangulumfphxricum cumduobus acutis& unoobtu- 
fo:&contra. Vt t fianguliadK^4&D fingantut obtufi \Triangul9 
furc obtufangulo BDC ofponitur Triangulum x^iBCcum duobm acu- 
iuadBejr C t e&iumobtufo ad <^f. 

LXXIV. Triangulifphxricicuiufeunq ; tres angulifunt: 
duobus rc&ismaiorcs. 

De Triangulisfthtricufluresuno' recJosveiobtufos t fivefolos fivt 
mixtosjhabentibusjesferfc eH manifefis. 

DeTrianguiu/phdricis duorumveltriumdcutorum >ita demon- 
ftrari potcfi. 

In Triangulo (phtrico duomm acutorum y^ABC recJangulo adc y 
acutangulo id A&B> men- 
fura acuti BAC cHarcus BF: 
menfuravero acuti ABCvel 
DBEnoneHarcus DEfcdHl 
pertfjhujut. AtquiarcuaEF 
& DE quadrantc cemfient. 
Ergoarcw EFejr Hl.coniun- 
itim quadrantefuntmaiores. 
Etfcr confiquensetia aftguii 
h's arcubus re/pondentes > 
nempe, anguli BAC rjrABC. 
eoniuneJim quadrante t hoc 
esi,anpulo recJo funt maiores. 

%^ACB vtro eHrccJu$ t exthefi.Ergo in T riangulo fpharico duorumscu- 
torum k^ALB tres junt anguli dttobus rcciu maiorcs. 
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J' Ib Triangulo fyhtr.co mtre acutangufo KLM menjura icutiodL 
tHarcus NO: menfura acutiad K esiarcus VX, menjuraacutiad CM 
eHarcus^R. Atquihitresarcm i NO t VX y & ^RftmulJumtiduoeus 
quadrantibusfuntmatoies, Duorum enimarcuum Jj>R ejr VXcompU- 



menta PV& Pgjimid 
fumta funt mtnora , 
quam arcus NO per ftru- 
tluram. ErgoarcusNO 
menfura terttianguU eH 
maiorquam complemcn- 
ta reUquorum duorum 
angulorum fimul fumta. 
Et per confequens etiam 
anguUu tertius eH ma- 
$or,quampro reUquorum 
duorum compUmentu. 




K^fdeoque etiam in TrianguUt fphtrick mere acutangulu, tres funt 
duobus reclis maiorts. SubtiUortm dcmonflrattonem vide apud Re~ 
giomon. 40. p. 3. 



D % BAR- 



BARTHOLOMJI 

Pitifci Grunbergenfis 

TRIGONOMETRIf 

LlBER SeCVNDVS» 

m 

De necejfariis ad dimeufionem T riangulorum , tabulis 
Sinuum^Tangentiumejr Secantium. 

• 

I. Triangula flc funt. Di mcn fio Triangulorum eft igno- 
torum in Triangulis five lacerum , fiveangulorum,cx notis 
tribus, fivc larcribus, fiveangulis,five puris.five mixtis,inven- 
tio. Duuur etiam Jblutio Triangulorum : iiem calculus Trtaegu- 
lorum. * 

(Sunt in TrUngulk prater anguIos&Utera t etUmarea% SediJtarum 
dimenfio ne^ Triangulorum eslpropna Nam & alisrum quatumcuna^ fi- 
gurarum areas metimur.Nea^primh TrUnguIu tnesl -feda quadrangulie ad 
TrtanguU dertvamr. Ideo huc nonperttnet.) 

I L Dimenfio Triangulorum perficicur pcr aurcam A- 
richmetica: regulam : quxdocct dc quacuor numeris inccr 
fefe proportionalibus, datis tribus quibulcunquc reperire 
quarcum* 

111» Ergo ad dimcnfioncm Triangulorum &: proporcio- 
nesomnium Trianguli parcium inccr fefcccrtas,, 6c eafdem 
numcro cxplicatas eiTe oportet* 

IV. Proporriones omnium Trianguli parcium interfefe 
cerca:e(TenonpolTunt: nifi, quicquidefl: in Triangulis cur- 
uilineura: (ut funtin univcrfis, menfurxangulorum, & in 
iphxricis ctiam latcra) ad lineas re&as reducatur, Nam curvi 
neq; ad curvum , neq-, ad re&um invcn ta eft huc ufq; propor- 
tio:ncqifortaffis mvcnictur unquam. 

V. Cur- 
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V. Curvac lincx ad re&as rcducuntur pcr definitionem 
quantitaris,quamhabeant redtaeadcirculum applicatx,tc- 
fpe&u radii. 

VI. Re&ar ad circulum applieata: funt fubtenfar, Sinus> 
Tangcntes & Secantes. 

VII. Subtcnfa cft re&a in circulum infcripta , totum cir- 
culum in duo fegme nta di videns, & utrumq; (egmentum pa- 
literfubtendens. 

VIII. Subtenfa cft maxima, vcfnon maxima. 

IX. Subtenfa maxima cft , quar cotum circulum in duo 
fegmentaarqualiadividit : atq; adcoutrinquefemicirculum 
jubtendic, Vtrcf?aGC,vufeodtam*tcrdicitur. 



X. Subtenfa non maxima cft , qua? totum circulum in 
duo fegmenta inaequalia dividit: atq; adeo ab una partear- 
cum fem icirculo minotem , ab altera arcum femicirculo ma- 
jorem fubtendit : Vt rccJa IB , qu* ab una partcjubtcndit arcum fi- 
micircu/ominorcm2FB y abaltcra partcfubtcndtt arcum fcmicircuto 
majorcm IHB. 




C 



XI. Si- 




ir Trigqkometri^ 
XI Sinus cft rc&us vcl vcr fus. 

XI I. Sinus re&us cft fcmiffis fu^tcnCe dupli arcus. Vtfivus 
reclusarcus BC vet BG , ettrectaBE femifiis fubtcnfee dupli arcusBC 
vjtt BG. hoceft y fimiffis rccla BED,qua arcum BCDvclBGD fubtcn- 
dit. SicfinusreStusarcusBFvet BH cHrecla BK. quippe femiffts reffs 
BKf^duptumarcumBFvetBH.nempearcumBFt vel BHI fub- 
tendit. 

£qnf f aafia. 1 

• • • 

7. Sinus crgo rcftus arcus quadrantc minoris & maiort* 
ufqucad iemicirculum cft idcm^/ finus rcclusarcus BCey- BG 
efteademrecla BE-.quippefemiJJtsrecld BED t qudtamarcum BGD t 
quamarcum BCD fubtendit. 

2. Ac proinde finus xc&us complemenri quandocun- 
quedicitur, intelligitur tantum finus complcmenti arcus 
quadrante mtnoris. Vt, (inusrectuscompUmentt BC \ncmpe arcus 
BF eft rccla BK. 

$. Sinus rcctus omnis eft m diametrum exaltcroarcus 
termino du&am perpendicularis* J^uia cnimin J riangulo ABD 
iatcrum aqualium ABejrAD \ /emidsameter AC a concurfulaterum 
*qu*liumdufia>bifecat bafin BD ad h per dtfnitionemfinus recJi: 
ideo eft in ca m perpendicularis: ejr hac vicijftm initlam y fer 23 p.i. 

4« Sinuste&uscomplcmenti eft arqualis fcgmento dia- 
metri five t adii inter finum rccrum arcus & ccntrum inter- 
ccptuVtfinusrccJuscompUmcntiBF^nemperccJaBKeft dqua/isre- 
cld EA t pcrc.39.p.u 

XIIL Sinusverluseft tegmentum diamctri fntcrfinum 
re&um &<:ircumfcrenuam interceptum Vtyfium verfm arcm 
BCeft fegmentum diametri ECifinmverfm arcus BG eft Jtgmentum 
diametri GE 

XIV. Ergo finus verfus,aliuseftmaior,aliustninor. 

XV. Si- 

v . ' 4. 
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XV. Sinusverfusmaior, cft finus verfus arcus quadrante 
maioriS; VtyGEtfi finus verfM arcus quadrante maieru GFB. 

XVI. Sinus verfus minor cft Gnus verfus arcus quadrante 
minoris : Vt , EC cB finus vtrfus arcus quadrante minoru BC. 

XVII. Tangenseftre&aafecanteperaltcrum arcustcr- 
minum du&a in cxtrcmitatem diamctriad altcrum arcus ter- 
minumperpendicularis: Vt arcusBCtangensctJreftaLC. 

X VIIL Sccans eft refta per alterum arcus terminum u fq$ 
ad fummitatemTangentis ducta. VtarcusBCfecanscfireftaAL. 

XIX» Definitio quantitatis, quamhabeant recteadcir- 
culum applicata? , eft conftructio tabularum Sinuum, Tan- 
gentium & S ecan ci u m . Sinuum videlicet rcftorumimn etiam vcr- 
ferum.Nam finus verfi cx finibus reftis nullo negocio eliciuntur. Sin u s 
enim verfus minor cum finu recto complementi eft azqualis 
r a d i o , Vt finus verfus minor EC. cum fmu rcfto complementi \JaE etJ 
stqualfs radio ^4C. Ergo fifubtrahasfinum reftumcomplementi \yiE 
de radio ^fC.reflatfinus verfiss EC. Sinus autem verfusmaior elt 
aequalisradiocumfinurectocxceflusconiuncto. Vtfinusver- 
fus mai$r GE efi tqualis radto GA cumfinu exceffus \^4E coniunfto. 
Ergo fi ad radium GA addas finum reftum excefjue AE , habebis finum 
verfum arcus GFB. lta% 'tabulis finuum vcrferum non efi opus. Pro 
fubtenfis vcrbfinus reftt ufurparifoffunt. Nam finusreftifuntfemiffes 
fubtenfarum. Ergo fifinum maximum habtas pro fubtenfa maxima : 
etiam finus nonmaximipro fubtenfis non maxhnis habcri potcrunt. 
Nam qud cH ratio totius ad totum : eademcfi ratiodimidii ad dimidi- 
um.v.g.J}>u* cfiratio io.ad0,cadem ctJ ratio s.ad 

XX* Tabulas Sinuum , Tangcntium & Sccantium vuigo 
canonem Triangulorum vocant. Rhcticusvocat canonem 
doctrina? Triangulorum. Vieta vocat canonem Mathema- 
ticum_u 

XXI. Tabulse Sinuum , Tangentium & Secantium , non 
ultcrius extcnduntucquam ufq; ad quadrantem, Nam arcuum 

£. qua- 
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quadrante majerumfinm recli iidem funt % qui minerum : per 12. hujut. 
T tngentes vera ejr fecantes arcuum quadrantcmajerum nuIU ejfc ftf 
Junt, per r?.& i8+hujm. 

X X I L Tabulx Sinuum , Tangensium& Sccantium, 
vulgo conftruunrur ad fingula fcrupula prima. Rhcticus con- 
ftruxit addecadcsfcrupulorum (ccundorum, Nos catera quide 
fcruputkprimU contenti fuimw :Jub mitium veroejrfinequadrantu^ 
etiamftrupuUfccunda>v€ldcna l vclbina i vclfmguUa&tbuimm:pr9<* 
ut nccejfttas exegit* 

X XIII. Ad conftru&ioncm Tabularum Sinuum,Tan- 
genrium & Sccantium>anceomniaradius cercarum parcium 
cft aiTumendus, 

XXIV. Quarumcunquepartiumradiusadumatur, Si- 
nus, Tangences &Secances adeum fereomnesfuntirratio- 
aales, hoc cft, numero parcium integrarum vel ctiam fra&io- 
numprrcifc vcrarum inexplicabiles,per?i.p« 1« icaqueTa- 
bulseSinuum, Tangencium & Sccantium cxacTxnulIomo- 
do dari poiTunt. Talcs autcm dari & poflunt & dcbent,in qui- 
busnullusnumerusabfitaveroperintegramearum partium, 
quarum radius eft affumcus. Vt t fi radtm fit ajfumtm partium 
i9oooooe , nullmcarumtabuUrumnumermdehctabcJfc a vere pcru- 
namfarticularum 10 000000. 

XXV. Hancaccurationem ucaffequarrs,vel fra&iones 
in fupputandis tabulis non negligas : vel radium mulco quam 
pro cabularum hyporhefi majorcmad conftru&ionem cabu- 
larum affumas oporcec 

XXVI. Atqui fra&iones fim ul cum inregris ad calculum 
adhibere valde taidiofum cft. Adde quod fere nullx fra&io- 
nes hicfunc exquifite verae. Eigo radius ad conitructioncm 
tabularum tantus aflumatur , quantus fi afTumatur, crror in 
sot a finiltra numeris, quot in tabulis collocatos volumus , in- 
eiTe nullus poiTit: numeri vero a dcxtra vcrfus finiftram erro- 

nei 
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nci poft fupputationcm finitam abfcindantur. Sk Regiemon- 
Unus cum velletfupputare tabulas Sinuum ad partesradii 6000000. af- 
fumfit radium parttcuUrum 60000000000. ejr finitafupputatione de fin- 
gulis fimbsos ita repertis a dextrafiniftrorfum abfcidst notas quatuor. 
Sic Rheticus cum veliet tabulas finuum fupputarc ad partes radii 
19000000000. aJfumfitrasUumparticularum 1090000000000000. ejrfinita 
fupputatione definguUs fintbus a dextra finiftrorfum abfcidit notas 
quinfr Nos ad principia Canonts exquirendum affismfimus radium 
parttcularumtooooo 00090 00000 00000 00000. In ipfo vcra Canone radi- 
um pofuimuspro necefptate varium iftcut infrafuo loco dicetur. 

XXVII* Affumtoradiopattiumquarumcunqjprincipio 
finusrectosomnium arcuum quadrante minorum iifdemin 
partibus inquires : tum ex finibus Ulis rettis,Tangentes & Se- 
cantes deduccs. 

XXVIII. Sinus re&i quoad conft ru&ionem tabularum, 
funt primarii vc\ fccundariuSinus primarii dicuntur,a quibus 
rcliquideducuntur. 

XXIX. Sinurri primarium nunc ftatuo unicum,nem pc St- 
numtoGim, fivcradium: quieftasqualislatcri fexangulick- 
culo infcriptiioc cft,fubtcn- 
faefexagintagraduum. Jguod 
fic demonftratur. Sit latus Jexan- 
guhcirculoinfiriptiBC.Jjhsia igi- 
tur BC arcus, ctifixaginta partiu, 
tx thefi; ideoetiam angulus BA C, 
esl fexaginta partium perfextam 
primi. AcprojndeanguiiABC, & 
ACBfimulfumtifunt i2opartiu\ 
per 4$frimi.\^ftqui anguli ABC 
& ACBfunt aquaUs,per$.primi. 
Nam latera \_XB &AC, tpfis op- 
pofita funt aqualta : quippe du9 




radit. 
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tddii. ErgO vnufqutfy eorum dngulorum cH 6o.partium. K^Atqui tot 
partium erat etiam angulm BA C. Ergo Triangulum K^fBC, ctt aqua- 
uum angulorum. Igitur & aqualium Uterum,per$.p. i. \yitqui Uter* 
^AB ejr ^ACfunt radii:perfiruc7uram. Igtturettam Utm BCettrt- 
dim.Stnm ergo totmfiverddim eitaqualu Uterifixangult ctrculo in~ 
firipti'. quod demonftrandum erat. 

XXX» Ex finu toco deduco reliquosimusomnes,perfe- 
quenria nouem problcmaca*. < 

Problema Primvm. Daco finure&oarcusquadrance 
min 01 :is > (inum complementi reperire; 

Reg vl a. Quadracum i in us daci fubcrahe a quadraro ra- 
dii: radixr-eiiduiclUinus complementu 

Ratio Reg yla. 7(amfinmarcmcum finurcclocompkmen- 
ti dr radio conftituit Triangulumiu concurfuduorum finuum rccJan- 
gulum. Vtfinmreclm BD cumfinucom- ^ 
plementi o4T> & radiox^fB, conftituit 
T rUngulum BDA reftangulum ad Dfer 
3 . confii2.hu/tu.Ergo Utera includettarc- 
cJum BDfjrDA* dqukpojfunt hypotcnu- 
f*K^AB i per$o.pj+ Subtrdttoigiturqud- 
drato BD t dequadrato^B t rclinquitur 
quadratum K^D t cujmradix k^4D vel 
EB,cttfinm compltmcnti FB. 

Exemplvm. Sitradim\jiB. 10000000: SmmMD soooooo 7 nempr 
finm arcm XXX.graduum. guadratum radii AB. $»100000000000000. 
guadratum finm BD efi z$oooooooooooo.Hoc fifubtrahdtdc quadrat$ 
100000000000000. refiabit quadratum /^000000000000. Cujm radix 
M6o2$4.eritfinm \^DvtlER t competcwmuiFb\6o.grdduwH. 

Eodem modo, 

Daca fubccnfa arcus fcmicirculo m i noris, fubtenfam cc m- 
plemcnci ad femicirculum inTenir e licec* 
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Kam i vt finm arcuscum 

finu ccmflementi ejr radio 

cojhtuit triangulum rccl- 

tngulum, pcr j. conf. 12. 

kujm. Jta fuktcnfa arcm 

cnm fubtenfa compUmen- 

ti ad fcmicirculum ejr dia- D 

mctro r confiituittriangu- 

lum recJangulum, fcr u 

confcft. primi. Ergo fi 

cfuadratum fubtenfadata 

aufcras k quadrato diame- 

tri , rcfiduum crit quadra- 

tum fubtenfacompUmcn- 
ti. Vt >inpropofitodiagrammate JquadratumfiibtenfaDEauferas * 

quadrato diametrt Dh.refduum erit quadratumfubtenfa EF. 

XXXI. P r oblemaSecvndvm. Daro finu re&o arcus, 
una cum finu complementi,finum arcus dupli reperire* 

Re g v l A.Sinum reftum arcus multiplica per finum com- 
plcmenti : produ&um divide pcr radium : & habebis dimidi- 

um finum arcus dupli. 

Rat ioRe g v LA.NamjUtradiue^BadfinumdatiarcwBD, 

ncmpea&rettamBC.cui aquaturDE.it a 

finmcompUmenti AE adrecJam EI, five 

HG.cuim duplum FG t& fmm arcm FD. 

Nam in triangulo FGD recla HE paraL 

Ula bafi GD. fecat crura FG & FD pro- 

portionaliter>per 4S-p- T - K^4tqnibtfecat 

crus FD in E. Ergo bifccat ctiam crm 

FG in H. 

I c D 

Exemplvm. Sitdatm finmarcm MD.tf.gr.rtffMBDvei BC 

E 1 f7#?*** 
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57fS7** un * cumfinucomplementi^Cvei^yfE. Sip nzo.gudr*. 
iur autem finm arcm dupb> nempe fmm FG. Dico : ut k^AB 100 ooooo.ad 
XC. $7?tfd4.itat^4E. Sr<j \]2o.ad El.fivcHG. 46^462. cuius du- 
plumFG.9 Ip6tj24.etjfinus arcusjuph FD.jo.gr. 

Eodem modo, 
Si pcr fubtenfas agc- 
rclibeat,erit:utCB,di- *A 
ameteradBE fubtenfa 
arcus (impli BE. ka CE 
fubtenfa complementi 
CAE.adES.dimidiam 
fubtenfam <iupli arcus 
EKK.QuiatriaguUECB 
ejr ECS./unt dquianguU : 
prtptercomuntm adC. & 
aqtales CEB ejr CSE. qui 
utrtg, funt recJi , ille quide 
ptrtJ-p- t.hic vero perfiru- 

fturamejrperz*.p*u 

Velfaciliusfic: 

VtDE radius ad EC fubtenfam complementi, ita E A fub- 
tcnfa data ad A B fubtcnfam dupli arcus, Valet con/equentU : 
quutrungula obtufwgula CDE & EAB funt dquianguU, propterd* 
quaies ECB & EAB : itemfa CEH& EBA: qut/unt aqualcs propter 
men/uras eorum EB,{_sfE,ejr CHaquales j pertbefin. 

Exemplvm hujus pofiremi modi. Sitdata fubtenfa EB. so.gr. 
%4$2366.und^um/ubtenficomplefn4ntiCE<i%t26t$6. qudraturaute 
fubtenfa arcus dupli AB. Dico : 
VtDE. 1 0000000 adEC. 181 16 15^. 

ita EB. 8451 3 66 4<f^B. 15310890. 

XXXII. ProblemaTertiym» Data fubtenfa arous fc- 
niicirculominoris,unacumfubtcn(adupliarcus,fubtcnfarii 
tripli ar cus invenirc Re g v l a* 
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Regv l a. Quadratum fubten fa: fimpliarcus aufer a qua- 
draco fubtcn&dupli arcus: refiduum divide per fubcenlara 
fimpli arcus ; Quocus eric i u btenia wipliarcus. 

RatioRecvla. 
7{am fubtenfayfimpU^duplu 
& tripli arcui t fi legitime co- 
jungantur, tonfiituuntfigu- 
ram quadrilateram circuh . < 
infcriptam & diagoniis im- • > h 
terfcclam : ut ex adjuntfo 
diagrammatevidas. luquo 
fubtenfa fimpliarcus eU AB % 
vel BC,vel CD.fubtenfa du- 
fli atcu6 eft ACvelBD. fub- 
tenfa tripli arcm eB k_AD. 
i^ftquiintalifigurarettangulum fattum a diagoniusquaturduobua 

rcttangutuUtemmfMinvicemoppofitorum t per$4ft& 
gulum faclum a lateribus^iB&CDs hoceB>quadratumfimptiar. 
cusABifubtrahamareclangulodtagoniorum-Mcen.a quadratodu- 
fliarcusK^fCx reftabttreclangulumUterumBC&K^dD. quoddtvi- 
fum ferUmBCexhibehtlatus ADfer 40./.1. guoddemonfiran- 
dum erat. 

Exemplvm. Sttdatafubtenfa^Bvel BCio.gr. wit^.unk 
cumfubtenfaAC.to.gr.tfltpUJ^*™*™ 

Quadratumfubtmfa ACtft ; — 1 1061478945 i$6 

Quadratum fubtenfa AB.tfl ■ — 3038449903115 

Subtr*tTtontf*8a rfijt reclanga- 

lumfaclumexBC& AD . - — — * — 9013019041071 
QuoQdmfumptrfttbttnfamBC — — « — • — 1743115 

hxhibetfubtenfam aD — - 51763^81 

Vet 
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Vcl facilius , & finc data fubtcnfa 
/ dupliarcus,fic: 

Quadratum fubtenfa? datx raiio divifum , fubtrahe a xa- 
dio: refiduumper fubtenfam datam multiplicatum radioq> 
divifum bis adde ad fubtcn&m datam , & habebis fubtenfam 
tripli arcus* 

Ratio prtceptipatet ex adiuntto fchemate. In quo primum tri- 
angula AGB & BAKfunttquianguU yproptcrcommuncm ABKvcl 
ABG^ ^qualcs AGB & BAK. qutfuntdqualcsper y i.p. /, quU nimu 
rum arcus BCD, qui angulumBAK vcl BAD in ctrcumferentia confi- 
flentcmobit , cffduplus adarcum 
AB. qui angulum AGKin -centro 
confiftentcm obit. Ergo , ut AG ad 
KjfB. ita ABad BK. quofubtraclo 
deBGrcftat KG. Dcinde triahguU 
GBCdr GKL funtctiam*quian- 
guUproftcrbafcsBC&KLparal- 
lclas.pcrtf.p. r. Erge, ut GB ad 
BC,itaGKadKL. Dcntfytrian- 
gulum BAKcB ad bafin aquian- 
gulum: quippetriangulo AGBad 
bafin kS^B tquianguU fimiUiut 
nupcr demonftratum fuit. 

Jj)uia igiturtrtangulum BAKeFf ad bafin^quianguUm, idco iB a- 
quicrurum t pcr26.p.i.acfcrcon/cquens t cruraCAB & AKfuntaqua- 
Ua. Atqui fcgmenta AK & LDctiam funtdqualta : fcr ftrutfuram. 
ErgofiAKdr LD addam adKL.pcrindecffacfirecJam ^AB bis adrc- 
clam KL addtdcrim. 

Exemplvm. Sit data cadem fubtcnfa AB qua antcj-.nempc 
fubtcnfa lo.gr.iyajirj. quaratur autcm fubtcnja trifli arcus AD. 
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'Quadratumfubtenfadata ABefl 305844 

ErgortCta BKesl — ' — 305845 

QjaCubtractaderaltBftG 1 0000000 



ReltntfUttreftamKG — — — 9696155 

Quamultipltcataptrdatam AB 1745 115 



Prodtuit reftanjfulum 



16901 5 1 



Qu$d radto dmfum exbtbtt rectam K l • — — ■ — 
Adquam bu sddtta rccta AB — ■ — 



16901 5 1 
1743 1 1 5 
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99052.2.5 



5112815 



Ejftitr rectam AD — 5176581 

XXXIII. Problema Qvartvm. Data fubtenfa ar- 
cusfemicitculominoris, unacum fubtenfadupli&tripliar- 
cusjfubtcnfam quintupli arcus inven irc* 

Reg vla. Quadratum fubtenfa? dupli arcus aufer a qua- 
drato fubtcnte tripli arcus: refiduumper fubtenfarndatam 
aiviiumentiuoteniaquintupu arcus. 

Ratio esl eadem qua futt tn prtma Jff/utione tertitproblematis : 

jma mmtrumfubtenfe dupkjrtplt , rjryuintupliarcus, legtttmeinter 
' ctnjuntt* efficmntfiguram quadrtUteram duabns dtagont* tnterfe- 
cUm,at^adeoad^.pA.acc^mmodatam,rjrc. 
Ex E MP L Wl.SitdatM. 

fubtenfa duorumgraduum 
CD. 14904S. <jr quaratur 
fubtenfa lOgraduum.AF. 
Primu invefttgentur fub- 
tenfa dup/tarcus. h. e.fuh- ff 
tenfa arcus AC^.graduu: A, \ 
per prob/emafecundum, & 
fubtenfa tripli arcus , h.c. 
' fubtenfa arctis AD. 6.gra- 
duum :per problema ter- 
tium. 

Sub- 
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fubtenfd AC.erk — - 6 9799 o.fer* 
SubttnftAD.erit — 10467 19. 

DeindequsdrcnturiiUfubtenfit: ejrfient, 

QHddrdtumfubttnfdtrtpligrcmAD. io 9 <6to66± 9 6t 

QuddtdtumfubtenftduplidrcmAC. — . 487190040100 

Quo fubtrdtlo dequddrdto AD.uUnqut- ~ 

turreadngulumtxAD&CD. 608450614861 

Nota. Eedtmdrtt/uUftptuph.nenetMpli.Hndtcuph &c.dremfuV 
tenfdtmen»epofiis y fifitopm. Ndm quddrdtumfubttnfddrcmtripiifub- 
trdaumi quddrdtefubtenfd drcus quddrupti rtUnquitnumtrum* qui diri- 
fHtptrfubttnfdmdrcusfimpU txbibet fubtenftmdrcusfeptuph. Sic, mu* 
dfdtum fubtenfd drcus quddrupli fubtrd&Hm 4 qundtdto fubtenft *r«, 
qmntuph, rthnquitnumerum. qnidirifusperfubtenftm drcusfimphexhi- 
btt m Quttofubttnfdm drcus ntuecupii : & itd deinceps in tnjmitum. 
XXXI V* Problema Qy 1 n t vm. Dato finu arcus , 

na cum finu complenienti, finum arcus dimidii repcrire. 
Ric vla # Quadratum finus rcdiarcus dati conjunge 

cum quadrato finus vcrfi cj ufdcra arcus (qucmfinum vcrfism te- 

perusfubtrsa$finucompUmcnti k radio.) Radix fummxiftorum 

duorum quadratorum crit fubtenfa arcus dati : cujus (cmiflis 

eritfinusarcusdimidii, • 
Ratio RegvljE. T^dm finmrc- ^ 

clm&verfm dvpsepoffuntfuidrcmfub- 

tenfit. Vtjn ddjuntfofchemAte , BD finm 

recJmdrcmBC; ejrDC ftnmverfimejufi 

dcmdrcm t ^ucpojfuntfisbtenfit iffimar- 

cm BC.pcr ^o.p.i. Cujmfubtenfit dsmsdi- 

um EC.eslfinmMrcm dtmtdttFC* 

Exemplvm, Sit ttrcm BC. XXX.piduum finm rcfbu BD, 
1 o o o 00 o.finm vcrfite D C. \n974*. 
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QuidrdtMm finus ftrfi DC.erit — • — — 



4* 

xjoooo"ooodoo"oo 
17949195445 1 * 



Summu borum duorum qutdratorum tru. — — 16794919 5 445 1 6 
Radtx indc cxtracld \r 763S0 . eritfubtcnfk arcus ddti B C. XX X. gradu - 
um.Dimidiumventu^mfubtmfd % ncmfcrctfdEC.x%SSt9Q % cntftntu 
arcuidimtdtt EC.XV.graduum. 

Aiiter,perfubtenfts. 
■Recvla. Subten- 
(am complcmcnti au- 
fcr a diamctro.Refidu- 
um radio multipWfca- 
tum crit quadratu fub- 
tcCx dimidii arcus v.g. 
Dati drcusAB fubtcnfam 
comfUmenti fubtenfam 
compUmeti AC,cui dqud- 
Utfonitur CX,dufer a did • 
metroCB.ReftduuXBmul- 
ttpltcatu radto DB. dqud- 
U ert quddrato retfd EB * 

Ratio Regvlje .Nd,nt DBadEB : iu EB ddXB. Ergo DB>BE t 
& XB funt trcs recfd conttnucfroforttonalcs. Etfcr confequcns, oblon- 
gum extremarum DB & XB t dqudturquddrdto mcdU BE t ftr4i.f. t. 
idcoautemesJ, ut DBad BE } itdBEdd XB: quid trianguU DEB& 
XEifuntdquidnguUx froftercommunem DBE> &dqudUs EXB& 
DEB.Jjhfi/unttnterJedqudUs : quid uni tcrtio t ncmfc dngulo commu- 
ni DBEfuntdaudUsJd%ideo t quidtridnguld DEB&XEB funtdqui- 
crurd.ergo ad bdfcs dquUnguUfcrx 6.f.i.T riangulum DEB etl tqui- 
crurum : quid utrumquc crm DE& DB, esTrddtus. T ridngulum 
XEB, eH dqukrurum. gui* rcffd XE dqudtur rctfd k^A E: 

F 2 cro§ 
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crgo etiam retfa EB. Nam re&* KyiE & EB./unt aqualcs t perflrutfu- 
ram. Retfa autem XE aquaturrccld AE : quia vtracfr aqualibm angu- 
Us ACE&ECXfubtendunturintcrminiscrurumaqualium. RecJac- 
nim CKcHaqualUreda CAperthefin : recJa vero CEcft utrt(j, triav- 
gulo>nempetrianguloACE)tjrtriangulo ECXcommunis. Jjhtta igitur 
triangu/a DEB.tjr XEB funt aquiangula \ ideo es~i t ut DBad BEjta BE. 
stdBX. Jshtoddemonflrandumcras*. 

ExEMPLvM.Sitdatafubtenfaarcm AB. 6o.gr. — . — iooootoo 

unaiumfubtenfacompltmemiAC 17310508 

De diametro CB. « 10000000 

Subtrahe fubtenfam complementi ACvel CX — — ~ 17510508 

RjiabitXB. — ■ 01679491. 

fjjtod mulupticatumtadio DB. boc & % auStum mhru feptem, boc modo : 
^*- / • ••••••• 

016794910000000 

Erit quadratum fubtenfa arcus 
0^176381 cliipfa fubtenfxEB.. 

Caterum t tdeoin hisopcratiombus cyphractiamabinitio funtap- 
ponenda t ficalculusita ferat y ut puncla radicis cxtrahcndd (five iliafit 
quadrata^ut htcfivecubica t fivefoltda t uteritin fequcntibus nonnullis 
cxemplis) convcnienter annotaripoffint. T^umert cntm a d' xtrafi ra- 
dius aflumatur magnus y no femper emnts affcrtbuntur. £>uo in cafu m- 
ccrta cjfet punclorum radtcaltum annotatio ,fi cyphr* ab tnitio ntm afi. 
fcripueflcnt. Sed&aUumufum habetifiacyphrarum abinitioaffcri- 
ptio. Ofienditenim yomncstfiasfitbtenfits cffcmimresradio % ejrquafi 
• partesquafdamradii .^partesvulgoficfcribercntur.^^^^. Sed 
mulfb compendiofior e± ad calculum accommodatior eH ifia fcriptio. 
jOjt/6? 8/. Omnino-autcmidcm ifiinumcri valcnt,Jtcut htduonumcri 
09* drj% idcmvalcnt.. 

■ 

K_sfdhuc alitcr, perfubtcnfits.tjrpcr Algcbram t 
cxmcntcIufiiByrgii. 

( Algtbram qui nefcit >Algebrait* tranfiiiat t hk&ptr totum reliquum 
Itbrum. Non enim mcefitm , fed tatttum cuhofitati bac data futtt. ) 

Regvla. 



Liber Secvndvs* 4J 

Re g vL^Quadratum fubtcnfx dat* dividc per 4 q— •* 
Quotus erit quadratum fubtenfa: arcus dimidii* 

Ratio Recvla. Nam quadratum fubtenfa cujufcun^arcua 
aquatur quatuor quadratis y minus uno biquadratofubtenfiearcusdi- 
midii.JOuodJk demor.flratur. 

Sitdata fubtenfa arcm ACB.recfa AB. £>turaturauttmfubtcnfa 
arcm dimidti nempe rctfx ACvel CB. piameter FC.fit 2. utradtm 
iat. t. SicutpomturtntabultsStnuum-.etfitbimulta cyphrar.addan- 
iur: quod hk non efiopm*. gt&fita deindefubtenfa ACvel CB pona- 



C 




F 

tur Aigebraicc unius radicis fivt lateris • at^ adeo CBfittl Ergo qua- 
dratum CB.erit 1 q.Nam 1 l.pet 1 Lmulupitcatum dat.r.q Hoc quadra- 
tum fi auferm a quadrato dtametri 1 * ntmfta 4. refiabtt 4 — 1 q. quod 
tfi quadratum recia FBper $o.p.r. quia videlicet trtangulum FCB. tH 
reclangulumad Bperuconf^.f, i.ErgorecJa FB. eff radix quadrati 
4 — iq. Jj>ud radix fic hoieturl 4 — \ q.veific 94 — 7 v : prcutqutf- 
que notare confucvit. Ducafur ettamradtm EB : ut fiatfrianguium 
EFB. Iam , trianguU EFB ejrACB funt djuianguia : fnptcrtqualts 

F 3 CFB 
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CFB dr CAB: quifunt aqmUiproptermeufurdmeorum dquakmftvt 
potim eandem> qud men/ura eH trcus CB. Angulo autem CAB*qu*it* 
tliangulus CBAi &angulo CFBvd EFB tqualisestangulus EBF\per 
ftrudturam.Ergo etiam terttus ACB tertio FEB.tit aqualis.per ^conf 
49f.r.<%*i*igUurtrianguU EFB&^CB funt dquiangula . ideoefi 
ut EFj.adFB.lt—tq.tta^AC. iL ad AB. InquocaUulOyUttorminu 
fecuudum cum tertto muUipltcart pofiis , quta fecundus terminus eit 
psrdus , etiam terttum termtnum /urdum effice , multiplicand$ i (. per 
Jtipfitm,utfiat t q : q uofatfo recJa ACmrit Itqjam multiptica U—tq. 
perltq.hocmodo. 

Multiplicandus — — I4 — /j. 

CMulttplicans — — Uq, 

Fatitss — Z /4f— /*f. 
Ergo fubttnfit k^4B dquatur lattri quatuor qusdrasorum minusu- 
no biquadrato affumptd radtcis l^C Et perconfequens , quadratum 
fubtenfit AB aquaturquatuorquadratis minus un§ biquadrato affum- 
U radicis fivefubtenfit dimidii arcus AC vel CB. ^Atque adtojtqus- 
dratumfubtenfa ^fB dividasper 4 q — / bq. prodtbit unum quadts- 
tumfubttnfit dimidiiarcus 4C vel CB.Jj>uod eUmonftrandum erat. 

Cdtttrum y auomod$ddtdcujmUbttfubtenfdquadratMmdtviMpofi 
ftt ptr+q — i IqfubjtcJo exemplo manifeflum fitciam. 

Exemp L vm. Sitdata fubtenfa ^fB, LX.grad. /0000000. *- 
jufaquadratum /00000000000000. Hoc quadratumdividtndu 
tftper+q—i bq. Jguia igitur per A.q—\ bq commodt dtvidereuon 
poffum , addo vtrinqut, nempe & ad divijorem & dd dividendum 
j bq (qudddditio in divifire fit , abjeclofgno minus cum fuo numtro ) 
ut interfefe dquentur ^q.ejr /0000000000 0000.-+-/ bq : tumqut 
divido 100000000000000 -^tbq.per^q. vel,quod idemeft,di- 
vidfinumerum /00000000000000^4* Sicutinventiuniufiu- 
jufifr quoti parttcularU quadratum (quod rtvtra eft biquadratum: 
^aquotme0quadratum)cumfuocomp/ementOAdddmadnumerum 

dividtn- 



Digitized by Google 



LfBEft, SSCYNDVS. 4? 

di vtdendum.antc^uam diviforem. ^..fromoveam. £>u* additio, ut 
dcbttis locis fiat ^funcla radicum quadratarum ante omnia ad numeru) 
dtvidendum adnotentur t & deindefrocedatur e$ modc,qut/equitttr. 

JOuadratum fubttnfa ^AB. 6o.gr. 

io 0*0 0*0 0*0 o*o 00 000" 
(#X#;Dic*in 1(0 
*inio(2 

B.4. Addead 100 

Fic. 1 04. Dic bis 4. (unt 
8. Subrrahe 

Rcft.2400. 

UJDk.* 1014(6 
D 176 Adde 



1676 
*4 



Subrnhe 



27600. 
(4) 



(7 
Adde 



Quadratum dti*tfl +. B. 

Quadratum dt 6.eil 3 6 . 
C$m p lementum — 1 4. 

Summa 27i.D. 
Compltmentum autem iUudreperititr» 
multiptfcando radictm 6.ptr duplum 
antecedentu raefck 2. hc-ccft >per 
Kamqudttre.ttii*. 



31289 

18 Subrrahe 



(4) 

48141 Adde 
^041 oa 



($- ■DeinceptnumtTifubtrdhendinonfunt 
afiriptt, ut nec in fulgatidivtjione af 
fcribifeknt. 



M 

2143** 



(4 
Adde 



51843600. (a 

(4) 

W+820001.A. 



66660100 (1 
W5358981.A. 



3.201908100 (9 

U) 

4822,08461. A. 



f4£- 
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8411656100 (l 

I O7I7967 64. A. 

• I493451864OO (4 



1078111177600 (5 

W 

16076951 5449. A. 

3889169504900 (1 
(-4)5358983848^1.^ 

41506768976100 (1 
(4)5358983848611.*. 



.78^571*8147110« (1 
W 

107179676971444^. -~ 
93754959444544 Scqucicctll 1. 



< <^//<r/7j biquddrtttorum farticulmum^rtndejertfm 
v comfonitur btquadratumtotum. 

1 

00 (1 ^ Quadratumradicu 1. 

% B Quadratum radtcv 6. 

~2 — cwwj /iw complemtnto. QUjt' 

^ dratumra4*cu6.eft 36. w«- 

£ 17<; pltmtntumex muuipltcationt 

— — prtcedentis raduis dupU , ^tr 

7 kjncradicemt.fafium ett 14. 

C ^ 89 - iamfupraoftenfm tfl) inttrft 

71189.(9 coniunZUfaciuntiy*. 
5349 C.QuadratSraditis 



48 141 



ctmpltmentofaclo tx multipli- 
cattonc dupla radtcts antecede- 

tis26ftrb4ner*dicm7- 

7*7- 
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7177041 (4. \ 

535 8 4 

i i433<? ? 

71791843 6^9 

535 889 
4813 oai 

71796666601 (1 

535 8 9 81 

7179671019081.(9 

I 535 8 98i9 
481308461 

717967684116561.(1 

535898581 

1071 796 764 
"■ — — —— — — — — — — — . 

71796769493451864.(4 \ 

5358983844 
*'435935376 

7179676970781 111776.(3 
53589838483 
160769515449 

717967697138891693049.(1 
535898384861 

71796769714415067689761.(1 
5358983848611 

7179676971447865751814711.(1 

53589838486111 

-i 07i7967£97*444 

717967697144893754959444544. Biquadratum tocum. 

G Exdntcn 
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Exmenfrdcedentisandlyftos fer Syntbi- 

i q* 016 79491914}! n 

4 q. 107 179676971448 

ibq. 007 17967697 1448-. Subtrahe 

1 00000000000000 Rcdic quadratum fubtert- 

tx. LX, grad. 

XXXV* Problema Sext vm. Data fubtcnfa arcu*. 
fcibtenfam tertix partis illius arcus invenire. 

Regvla* Subtenfa? dat* fubtriplum nonnihil auftum 
pone pro fubtenfa quafi ta,Stper illam inquircfubtcnfam da- 
tam juxta do&nnam tertii problematis* Quam fi candcnv 
invencris , habes quod quamviftu Sin au tem : nota d irTeren- 
tiam per Plus vel Minus , & repetita eadem operatione pcr x- 
liampofitionem fubtenfse q\iaefitx,iterum notaPIus velMi- 
nus. Quo ra&o poftea per Rcgulam falfi veritatem infallibi- 
literinvenies. 




v Ratio 
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^xrro reUquaoperationicu/^adReguUmfaifiyputetexdemon- 

(Ir&ttone tertii problematis. 

Ratio K^gvla falfifiiturex %^4ritbmeticis. 
£xemplvm, Sitdata/ubten/a XXX.graduum^D.Kry6^r. 

fere. guaratur auumfubtcnfa /ubtripU arcus^nempearcus. X.gra- 

duum.^AB. 

Data (ubteufa 4 D. eff — — < — • 5 17^58 1 

Etm fub nplum tft 1715460 

UnonnibtlauClum.eH — 1750000 

vel — — 1740000 

vel 1750000 

■ : — — 

Pofitiaprimafit 1730000 

Pneaminquifitafubtenfatrioliarcm AD. iuxta 
doihmamtertiiprobkmatUytrit — 5138115 
r At Hebebat ejfe • — — — 5176381 

mmm*mmm mmm wmm ■■ mm '■■ . ^■■■^■■•■■^™» 

ErgeeftHinw — — — J 8l 5* 

• * 

Fofitie ftcundafrt — — 1740000 
Tereaminqui/ua fubtmfatrtfliarcm AD.iuxta 
do3rinam tertii prebUmatu erit — 5 1 67 3 10 
Atquidebtbattge — — — 5176381 



IfgoadbuceHUium .9061 

. Taw , dotlrinam ReguU falfi, muUipUcapercrucem , *U&m* 
primum perpofitionemficundam, & UMtnw ficundum perpofitio- 
nem primam : & quia ut robi% cft Minusfredutla 4 b inviccmfu btra- 
be 9 tjr habebisnumerum duvtdendum 9 hoc modo : 

Frodu&umprimum 66394910000 
VroduBum fecundum 1567553 0000 

Dmdcndm 5071939 0000 

C * 
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ltem t deM'tnoreuno fibtrahe Minus akerum> & accipies divofi- 

rem, hocmodo: 

Mtnusunum — *— — 58158 

Mmusalttrum ~ — — — 9061. Sub trahc. 

Dmfor — — — 19097 

Divifioipfi. 

Dividmdus. 50719390000 
Diyifor. 19097 (1 — 1 

116113 (7 — 8 
19097 

103*79 

*M445> (4 — 3 
19097 

116388 % 



90610 ( 3 — 
19097 7 
87191 



33190 (1 — 7 
19097 



40930 (1—8 

^9097 g 

1183*0 (4— jX° 
19097 7 

116388 



1941 

• 

Divifione facJa prodit pro fubtenfa ^B, uti 
jj 41114. Per quem numerum iterum operareutperpofitionempru 
mam vel (ecundam , & rurfum prodibit tJMinus :fed valdeparvum, 
nempe. j. Sume igitur numerum numero \j43114.paullo majorem, 
nempe i74\u$.& repetitd operationeprioreinveniesfubtenfam \yiD. 
prorfua talem, qualis initio data erat nempe 5 1 7 63 8 uqu* tamen in fine 
esljuftomajor: ideoetiamfubtenfa 174311$* inineeritjufto major: 

vertor 
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veriortamenquam fubtenfa t74yi+ : utexcalculoappartt : quia fcili* 
cetnullamapparentem differentiam inter ^fD. datam & quafitam 
rcUnquit. 

No t a .Regulafalfi femper tibi veritatem oftendetad mmimum in du- 
plopluributcjpbris^uampofitiouna aut alttranotai fignificativai (qualcs 
funt 1.2 4 . j.6.7.8 .9, mnaueem o.)adultimamuf% iuftat babutrit.v.g. 
in propofito exmplo pofitio utraq^ feorfim fitmta habuit trtt tjpbrasfignifi- 
cativasM vltimam ufe iufias,ntmpt /7 5 . ve 1 174. Ergo regula falfi verita- 
ttmexacleprodidit in fex cjphris , nemptiniflu 174311. Vndtpatttfipru 
mampofitiontmftstru 17451140000000 , ftcundam 17431150000000. 
te ad txtrtmam babiturum eft fubtenfam txaHifiimtveram adradium 
100 0000000 00000. Quodfiiftam fubtenfam rurfm quatuordtcim 
tjphris auxerst, & ultimamcjphramfignificativamin unapofitiontmino- 
rem , in alttra maiorem fumftru , accipies fubtenfam mttfitam exadifiimi 
vtram ad radium /00000 00000 o«ooo 0000000000000; 
& tta dmctfs : modo fubttnfam AD m totpartibm prim datam babutris. 

* 

Kj{liter i per\^4lgchram< r 

Rigvla* Subtcn&mdatam divideperil — ic«. Quotus 
crit fubtenfa tertiae partis arcus dati. 

RatioRe gvl a. 
7{am fubtenfa cuju/cun% ar- 
cua sequatur tribus radtabu* 
minus uno cuboiqualium ra- 
dicum una eU fubtenfa ter- 
tia partis illius arctts. 
Jjhsod fic dcmonfiratur. Sit 
data fubtenfa \^4D> arcstt 
k^4BZD. gutratur auttm 
fubtenfa terti&partisAB^vcl 
BC y vel CD. Ponatur fub- 
tenfatertiapartisBCiL Br- 

G 3 gofub- 
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gofubtenfcarcuumadarcum BC* d*plorum % uemperecldK^4C&BD 
finguUcrunt l +q — tbq. per anteccdentk problematu dcmonflratio- 
nem, i^Aftquifigura ^JfBCD , cH figura quadriiatera, circuio infcri- 
pta&diagoniit tnterfitfa. Retfangulum igitur diagoniorum ACej* 
BDaquatnrrcftangululaterumfimuifumptuper^ primi, Primum 
igitur muitiplico diagonios invicem <y exifttt inde quadratum 
4q — tbq (uam furdum numerum perfc pfum muitipiicare , nihil eii 
aiiud quamfignum l abaccrc. ) Deinde muitipltcolatm ABperlatm 
CD, hoccHalptrtLejr exiftitinde iq. Jj>uedfubtrabodeJ>uadrat$ 
diagoniorum, h. e. de+q — ibq drrcftanttq — ibq. pro ntfauguiu ex 
BCxfrADfatfo.Jfyodretfanguiumtq—tbq.fiibvidamperlatmBC. 
nempepen i.refuitat latm AD. t i—tc. Ergo $1 — ic . quorum laterum 
unumftt fubtenfatertiapartu^aquantur fubtenfa arcm datifjr percon- 
fequensfifubtenfa arcm cUtidivtdaturperjl — tc quotm critfubtcnfa 
ScrtUpartis. Jjhtoddemonftrandumerat. 

Modmiftiufmodi diviftonu hiccU.Subtcnfam datadivideperj.ad- 
dito uniuftujufifr quotiparticuiaru cubo,cumfuis compUmentis, adnu- 
tnerumdividendu, priufquam diviforeprcmcvcm.adextraifiam ad- 
ditbnemincipimdoiftbpunfliMnicuifteubodebito, drpro moreex- 
tratftordsradtcucubtcdadnumerumdtvtdendumanrotato Dtco: ad- 
ditocubofumfuiscomplementu.Nam cubm non unicum duntaxat ha- 
4fct compiementum , utquadratum : Sed cubm uniufcujufa radicu poU 
aliamradtcem pcptajhabct duo complementa.JVux fic rcpcriuntur. Pro 
primo complemcnto , radixpraccdcns quadratur , idt^ quadratum tri . 
p/atur,ejrtripiatmnperftquentem radiccm multiplicatur. Profecundo 
complcmento, radixpracedens tripiatur, ejr hoc tripiatum per quadra- 
tumfcquentu radicu muitipucatur,mf€quentisexcmpucaicuim,quem 
integrumaffcripfiiofiendet. 

E X E M P L V M« 

Subtenfa XXXgrad.undeftt extrahendafubtenfa Xgraduum* 
o* 517* ^} 8- 1 
(O(j)i Addc (01 
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ri8 £38 (7 

03 9» 3> A » 

ii 551 100 (4. 

U ) 35 5 °H A> 

905 114 000 C3 

(3) *7 *95 4°7- A ' 
33 419 407 000 (1 
(j) 911 466 9 9I-A. 

4 330 873 991 fi 

frt 91 45* 13 1 **- 

1 4*1 016 441 131 f+ 
(l)l6 461 173 3 34 544* A - 
158 487 715 565 544 Scquerctur- * 

(3) 

(uadrita particularia Gubiparticularef fub ten- 
fubccnk X.gr. fe X. gcaduum» 

o. 1 

01 




001.7 Coooi fi 

17 3 9*f 



lg ? C0004 913 (7 

00189. 4 3 55 °*4 

344 C0005 168 014(4 

H7* 17 195 4°7 

0030176. 3 C.0O05 195 719 407(3 
?; 34 8 3 911 466 991 



1044^ C.0005 196 130 873 991 fi 

003038049. 1 91 151 451 131 

topfc 348o' C.oo©5 196 311 016 441 131 (1 

00303*397*1. r 36 461 173 3 34 544 

ffi&tf. H Co °^ 358 4»7-7i5 544 (4 



11471 1.4: 




3486124. 
1 3944896 

00303 84464 1 6996 fixqui* 
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1j_ 
«1« 

ii 

IComple. ii 
Il.CompI. 147 
Cubus 



Exqujfitio cuborum particularium fubtcn- 
fardccemgraduum» 



1 17 



q.189 

JL 

867 

l4 



$913 Cubus radi | 
ct$7. cum fuiscom-i 
plcraeotit. 



I Compl. 3468 

H.Compt. 8i<? 
Ipfecub us <? 4 



I17 
3__ 

q.i<? 
306 

J_____ 
8i<? 



I. 4 



<*!<> 



c. 64 



I 



3 55°H ciibusradicis 4 cum 
luis compieroentis. 



1.174 


1.174 


«3.3017^ 


3 


l 


511 c 


90818 


q.9 


i. } 


4^98 


27x484 - 




• 4*98 


• 






17195407 





| *-*743 I.1 74 3 



*q. 3038049 


3 


3 


5119 


9114147 




5119 




1 




91 1466991 





] 



1. 17- 
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I. 17451 



57 



3 

9II5X928J 

5"93 



51151451151 



1.1743 1 
3 

5"93 



I.174J11 1. 174311 1-4 

3 q.i* 



q.50384314711 



3 5 119 J 5 c.* 4 
q.i* 



911519741*3 — 

3M759 8 
5 1Z 933 



5*4*1 189**51 



85**918 85**918 
*4 



5*4*1173334544 



Mxsmen prdccdentis snafyjhs per Sjn- 
thepn contrarUnu 

il. 01745114)8 Siibtenfa X.gradnnm. 



|L 05119544I4 

ic. 000519*515 Subtrahc. 



0517*580)9 



fub tcnfa XXX. graduurn. 



XXX VL ProblemaSeptimvm, Data fcbten/a arcus, 
fubtenfam quintae partis tlliusarcusinvcnire* 

Re g v l a ♦ Subtcnke datse fub quintuplum nonnihil au- 
titu m, pon c pro fubtenfa quxfi ta , & per illam inquire fubten- 
(amdatam,juxtado6lrinamquartiproblematis. Quam il c- 
andeminveneris, habes quod quxGvifti, Sin autem : nota 
differentiam per Plus vcl Minus, & repeti ta eadem operatio- 
ne peraliam pofitionem fubtenfxquaeu^a?,iterum: nota Plus 
velMinus; fcdeniqj pcr rcgulamralfiveritateminquire, ut 
fa&um eft in fexto problemate. 

RatioRecvla cBeddem, au* fuit in/extoprobUnute. 

• H Exem- 
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ExEMPLVM. Stt 

ohtta fubtcnfa dcccm 
graduum AF^iyfjrte, 
Jfhutratur autcm fab- 
tcnfa quintdfartu , hoc 
ctt duirum grtduum. 
CD. 




SkhtenfadiutHgrddfiumett — 
Eimfub^uimuplumeR 



1743 115. feri. 



Pofttuprtmdfit 

Ptrum tnvtntd AY.tfl 

At debcbdt ejfe — 


349000. 
-I741875. 

1743 11 y. 


Mfttrgomnm 


— 140. 


Poftttoftcunddfit — *— — 


349100 


FereaminvcnU AF.ent — 


'743*7* 


Atdebebattjfe 


I743II5 


EHergoPlm 

Cut ddde Minut 


— 258 

— 240 



EtbabekUdirtform 498 



• Dctndc multiflica fcr cruccm , nemfc Ctfinm fcr fofitioncm 
majorcm 5 & Piuafcrfofitioncm minorem ; crunt% 

VteduRumprimum 83784000 

Tiedutlum ftcundum 90042000. lUc ddde 

Mt hdbc- 
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Mt babebis Dmdtudum. 17381*000 o 

Dinforerat. — 498 ( 3 — $ 

'494 

144* 

498 (4 — 7 
1991 



Quotm,h$ct&,fubteufadu$- " 45 o* 

f«« graduum CD. pr^ir. 498 (90 — 7 

#49 048, escq utfiti Vtra. 4481 

1400 

498 (4 — * 
1991 



4080 % 

498(8—iX3 
3984 • 



9* 

\^4liter,per\^flgebratuL r - : 

Re g v l a ♦Sobtenfam datam dividc pcr 5I — y c-Wft Quck 
tus erit fubtenfa quin ta. partis arcus dati. 

Ratio Regvl^, Nam fubtcnfa cujuftunfe arcus aquatur 
quin% radicibus,minus quin% cubis,plstsuno (oltdo : qualium radtcum 
una cHfubtenfa qninta fartis tHiusarcus.^upd ficdemonftratur. 

Sit data fubtenfa \^4F, arcus k^ABF. £huratur autem (ubtenft 
quinu partisarcus^BF. v.g.fubtcnfa arcusCD nempe recJa CD. 
PonaturCDuniusradiciStfivequodidemeH, CD fitiL ErgoACsrit 
bq~ibq.ftmtltter% DFperproblematiiXXXI. dcmonftrationtm.AD 
veroeritjt — ec. Similitera^ CFperproblematisantecedentis demon- 
ftrationem. Iam infigura quadrilatera k^ACDF diagoniis ofZ> 
ejr CF interfecJa, rcclangulumdiagonmum K_jiD & CFeH aqusU 
reoTanguUs laterum oppofitorum, nempe CD & AF % item k*4C & t>F 
v \ n 2 fimul 



60 Trigonometma 

fimulfumtit> fer jt.primt. Vrimum igitur multiflic» invicem dh- 
gonws D cr CF. Deinde multtpltco invicem Utera oppofua K^iC 
&DF. EtfafiumhujtumuUtpUcattonuafitfodiagontorum/ubtrs- 



A 




h$. £htoi rejtdt , eB reclangulumreHquerumduerum Uterum *ff*~ 
fitorum CD& k^AF: quodreclangulum divifum perreelam CD, rc- 
Unquit reclamAF.Totmcalcutt*5K^lgebraicu6ita habet. 

* * 

AD./ 1 — veu AC. l^q — i bq 

CF, 3 1— ic. DF. l^q— i bq 

$q— jbq. AC,DF.4o r -b«fc 

— }bq-Mqc. 

AD,CF.$q — tf.bq-+-iqc. 
AC,DF,4q — ibq. 

CD,AF,5q — ybq-+-iqc* 
DmforCDil. 



"Quocus AF jl— 5C-+-ii$ f 
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Ergofubtenfdddtidrcus\^BFjKmptrcttd k^4F stqudtur $ rttdi- 
eibusy minus $ cubis,plus unafolido : qudtium rddicum und cH fubten- 
fi quintd partis arcus dati. Etpcrconfiqucns, ftfubtenfam datam k^F 
dividdmper$t-$c-<-\&. ^tuserit/ubtcnfaquintdpartis iliiusdr- 
cusjncmpcrcfid y^iB> vetBC, vet CD,ejrc* 
^uoddcmonfhdndumcrdt. 

CModusper ft~$c-+^& dividcnditatiseff. Supernumero dividcn- 
dodnteomnianotenturpuncld&cubieit& fitidis rddictbtss conveni- 
entid. Deinde numerus dividendus dividatur per y. additis fimper 
quoti inwenti quin^ cubis t cum fitis comptementis , &/ubtraclo unofi- 
lido , priu/quam dtvifirpromovcatur. £>uia enim divifio debet fii ri 
pcr$t-$c. Ideoquin^cubiyquidedivifireaufcrrinonpofiunt.econtrd 
ddnumerumdtvidendum/untdddendi. Itemquia divtftodebctficri 
per y-wfl. Ideounusfitidus, quidddiviforcmdddinonpottft, ccontrd 
dcnumerodividcndocft fubtrahcndus. 

EXE MP L V M, 

SubtenfaX. grvundefit cxtrahcnd* fubten&duorum 
graduumv 



C. 2C. S 

•o 17 '4 V 

U)Wt) n 


c. 

•1 4 

5. Adde 


(001 


*4 44 


6 400. 0 
14 * 


Snbrr. 


*4 44 

w * 


6 37X 7 
1 520 Adde 


(4 


4 


7 8 95 7 
11 I 

• 


00 000 1 

IS 414 I Snbtr.- 



h r 



(0W> 
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(fh 


.7 *74 * 
6 011 7 


<»4 f 7<> 
45 Adde 




1 


3 897 i 
« 3 


40 413 


000 00 
7*7 49 


Subcr. 


(f) 


3 890 9 

w; 73 0 


69 161] 
88 976 


iji 51 
$ loAddf 


(04 




• 


3 9*4 ° 


58 ij8 

19 677 


55 1 5* 
7*9 34 


0 000 0 
9 41 1 0 


00 000 
73 0i 4 


|Subtr. 




3 9^4 ° 
(5; 


18 460 


783 I* 


0 588 9j 


i»5 976 


(8 ferc 



Quadraca parciculariafubtcnfle duorura 

gcaduurrn 



00003 
00009 



QP009 (4 

x$6 

0001 156.(9 
689 
tfxoifo 

11180100.(4 

«9804 

i79ii_> 

- 11 818911 £.(T 
«598088 

55 8 47°4 

111834506*304 
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Cubi particuUres fubtcnft duorum graduum* 

Co'ooo'017* Radix($ 

3°4 

C.o 000039 304 (4 
3 *<>4- 549 



C.ooooo4X 508 749* (90 

*4 *"7 795« **4- 



513 795. 164. (4 
2 913 961 134 5 91 

C.0000042 52(1. 090 756. 398 592. unuscubus (8 
w 5. Multiplicator. 

C.0000,212. 630. 453. 781. 992. 960. Quinqicubi. 

SohcU particuUres fubtenft duorum grtduum. 

O 0000*000243 • — R a d i x ($ 

354H 

454 3 5414 .(4 
£3 40413. 76749 

>i7 75 8 37- 7*749- (9° 
29677« 7^934 94"°- 73°*4 

518 ©55M- 53*$3. 941*0. 73 ol 4 (4 

5.937. i%66o. 9791 7 80583 8>cc. 

0*00000*00518 "45 7*3 44- 92038. 53607 (8- , 

ExamenfacJd analyfeesperfynthejm 
contranam. 

iL 00349048. Subtcn/a l.gr. 



5 1. 01 745*4° 

cc. 000021 16 Subtiahr 



017431*4 

if 0000000051 &c. Addc:u"qQidfitad dcndam. 
01743 114. Rccuiujbtcnfa logr. 

Cdtal 
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Caterum , quomodo cubtparticulares tnveftigandi ftnt , in exempU 
frobUmatit antecedentis monflratum fuit. Ne% htcqutcquam novi 
ctt , ntfi quod finguU cubiptrttcuiares muUifltcanturfcr f .vriufquam 
addxntur: quia quin% cubt hicad numerum dividendum j 
dt. v. g. frimut cubutparticuUrit in hoc cxcmflo fuit 27. Hic multi- 
fUcatutpcr 5 facit t$u AltcrcubutfarticuUru cumjuit comfUmcntu 
fuit 12^04. Hic numerut per $ mtdtiflkatutfacittt^o. Etttadc- 
inccps. 

SoltdosparttcuLres fic tnvenies. FitfiUdutmuUifUcationecubiper 
quadratum : v.g. ScUdut dtffic fit. ter tria funt novem, tctf funt 2 7. 
Nov'tes2j funt 24}. K^Ata^ hdc cH generatiofoUdi uniut cjfhra : vet 
plurium ettam cyphrarum conjundtm confidcratarum :ut foltdus ii 
}4esJdj43 j4.24.Nam quadratumde ;4 oft n y 6.cub»s 39 104. Jjhid 
duotnterfemulttpltcata efficiunt numerum 4^4^42 4. X^tftfinguld- 
rum cjphrdrum filidos cum fuit compUmcu^t feparatim tnquue- 
revelit, v.g. fipoHinventumfolidumde /, inquirereveUtfolidum de 

*4*liaviaopMeU. Hacnimirum: ScUdutplurium cyphrarumv.g. 
foUdutde \4.tncjphritomnibutfoHfrimam % habet quatuorcomplc- 
menta : ut funt quatuor cyphrx inter fnguU qn*% puntfa radicum fo- 
lidarum interjerfa. ilU quatuor compUmenta fic tnvenies. Pro pri- 
mo compUmento radicem pracedentem primo biquadrabu , deintle bi~ 
quadratum quintuplabit , & quintufUtum per radicem prafen- 
tem multipUcabit. Pro fecundo compUmcnto radtcem pra- 
cedentem cubdbit , ejr cubatam dccuplabit , ejr decuplatam fcr 
frafintit radtcis quadratum muUipUcabic. Pro tertio comftementofra- 
cedcntem radicem quadrabit rjr quadratam decupU bit, ejrtUcupUtam 
fcr cubum frafentit radicit muUifUcabit. Pro quarto comfumento 
radicem prdcedentem^uintupUbu , ejr quintupUtam per biquadra- 
tum prajentit rddtcit muUipUcdbit. Inde prafentcm etiam rddiccm foli - 
ddbitj^ic dcnifa hos qutn^ numeros invicem addes : eo modo cr ordi- 
nefubfefifcriptoS)Utjubjcftumexcmplumofiendet. > 

Solidus 
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Solidusdc 4inl^4 



p:.l. } 


pc.I.j 


pc. 1. 3 


pcl.j 


u 


bq.8i 


S9 
c 17 


<15> 


5 


16 


5 J)cc. 170 


Dcc. 90 




c. 64 


405 


q.icS* 




bqi$6 




u 


1610 


3<?o 


90 




I. CoiBpl.lC>10 


170 


540 




1014 Sol. 


II. Compl. 4510 


4310 


57*° 


1 50 




IUCompl. 57^0 






13840 





IV.CompI. 5840 
SoIid 9 dc4 1014 

II I 3 5414 Solidus parnculans dc + cum (uis complcmcn- 
ti$,rcfpc<au ndicisantcgrcfla:. j. 

Nota. Eodem arufiao /eptim*, rronjt, undecimd , decimdtertu, 
tjr in infinitum cujufiun%pdrtu impiris fubtcnfim invenirepojps y fi 
fito/us: 

XXXVII. Problema Octavvm. Datisfinibusduo- 
rum arcuum inxqualium, una cumtfnibus complcmento- 
rum,finumfummxvel differentiaullotumarcuum invcnire. 

Regvla* Multiplica altcrnatim finum unius arcus pcr 
finum complemcnti altcrius : Producla (1 componas,& com- 
pofita per radium di vidas , hoc cft , iaptem a dextra notas ab - 
tcindas,habebisimum fummacdatorumarcuum.Si verd pro- 
du&um minus demajorefubtrahas* habebis finum dirrcrcn- 
tiae corundem arcuum. 

Ratio Recvl jz.HdcreguUhdietduomembra. Vnumefa 
deinventionefinusfitmmdduorumtrcuum intqutlium. i^fberum, 

I dctn- 

t 

Digitized by Google 



66 TRtGONOMETRlJfc " 

deinventionefmus differcntU duorum arcuum inaqualium. Inven* 

%$0^&f}$4& j$lf9$f%$& d$$0f*$$f$B &¥C$$&fff $f$£^l $$&£$$$ ffJ j$G ^€f9$$f$^ f Mt $$f^ • * 1. Ot $4S 

tirculus ^BCD, ponatur tantum iSoparttum, utomncsfubtcnfa fint 

infiar ftnuum. Et fmt in eo circulo dattduo arctis inaquales \_AB & 

BC, eorum% complcmcnta AD dr CD. Et horum omnium fmus y nempe 

finus arcus AB retla AB^fintss complemcnti AD rcila A D. Sinus arcut 

BC reffa B Cfiuus coplementi CD t rctla CDfmus autem fumma datoru 

duorum arcuum^ncmpc arcus AB ejrBCfit retla AC,qua quaritur. Ra* 

dius auteftt refifa BD. £>uia igiturfinus ditli hoc modo in circulum in- 

fmpticofiituuntfiguramqu*<kilatcra>d$^ 

figura retlangulumdiagoniorum 

effdqualeduobus retlangulis bi- 

norumoppofitoru laterum fimul 

fumtitypcr $4. primi: ideo ft fi- 

num^By multipltces pcrfinum 

complcmcnti arcus BC : nempe A 

per latus oppofitum CD t ejrvi 

ciffimfmum arcus B C per finum 

eompiementi arcus \JfR , ncm- 

pepcroppofitum latus k^AD , ea% 

duo produtla conjungas , habe» 

bis rctlangulu/n aquale reclan- 

gulodtagoniorum ^iC ejr BD. J^uod reclangulum fidividasperU~ 
tus notum, nempcpcrradium BDjprod/bit latm ignotum AC. Summa 

finuum arcus ABejrBCfiveJmusarcus AC.JgueJdewonfirandu craK 
Invcntio finus dtffercntia duorum arcuum intqualtum ita demon- 

firalur. Sit finus arcus mafitris A B, retJa AB. Smus arcus minoris BC 
retla BC. SinsssdfferentU ^ACrctla k^AC. Sinus complcmentt arcus 
majomAB rcfta AD. Sinus complementiarcus mtnoris BCreSIa CD. 
JtadttsBD, guia igitur rurfum figura\^ACBD cll figura quadriU- 
tera, tirculo inftrtpta ejr diagoniis interfccla : ideo fi finum arcus majo- 
tie ? ncmpcrcttam ^AB multiplicem per finum complemcnti ar- 
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€M minerisBC, nempepcrrctfam CD , habcbo rcdangulum dUgonio- 
rum, aquale duobus recJan- 
gulis binorurn oppofitorum 
Uterum j Si igttur porro 
multipliccm ftnum arcus mi 
noris BC,ncmpcrcclamBC, 
fcr finum compUmcntiar- 
cusmajorisi^fByWmpcper 
reftam ^yiD. Et hocprodu- 
8um duorum oppofitorum 
latcrum BC&i^tD. aufc- 
rama reclangulo diagonio- 
tum^AB & CDireflabit 
retfangulum Uterum oppofitorum ^yiC & BD. ^uodrcclangulum 
fi dividam per Utus notum BD : prodibit Utm ignotum <^fC,finu* 
dtfferentia datorum duorum arcuum inaqualium ^iB &BC. guod 
&ip/um demonfirandum crat. ^ 
Exemplum utrtufy mcmbri. 
Sint,arcusmajorAB2o.grad> 
arcusminorBC i$. grasL 
Summa horum arcuu eritssgrad. 

Differentia Sgrad. 
Sinus datorum arcuum & compUmentorumfunt : 

SinusarcutAB.woiot. SinuscompL AD. 91969*6. 
SinusarcusBC. 2$Mtpo. Sinuscompl.CD.p6s92^S. 
CMultipliccnturigtturaltcrnatim.Sinw arcus ^ABpcrfinum com- 
fUmentiarcusBC,ncmpepcrCD&finm arcus BCpcr finum compk- 
mentiarcus i^fB,nempeper i^iD : crunt : 



Produclum majus H01660 
ProducJumminus 2412102 



iS/oSjS 
990S740 



Summa , radio divtfa. $7H7*3 I Sinusfumm* is.gr. 
Diferentiajadiodivtfa. * ?m >\ Sinm diferentU ffff 

I z XXXVIII, 
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XXXVIII» Problema NoNVM.Datisfinibusduorum 
arcuum inxqualium* una cum finibus complemcncorum , fi- 
num complementi fummx, veldifFerencix illorum arcuum 
invenire* 

Regvla,. Mulciplica finumarcusuniusperfinumarcus 
alcerius : Ecfinum eciam complementi arcus unius per iinum 
complementiarcusalcerius.Eo fatto.fi produftumminusau- 
ferasamajore, & refiduumradiodividas; habebisfinum co- 
plemenci fumm^ dacorum duorum arcuum+Si vcro produ&u 
ucrumq>componas,&copoficumradiodividas; habebisfinu 
complcmenci differenciae dacorum duorum arcuum. 

RatioRegvlje. Et hdc rcgula habet duo mcmbra. Vrimum 
fic dcmonftratur. Sit arcusmajoru finus rctJa \^4B>vclitli aquatis DE» 
finus comftcmcnti y rccJa 
BE. K^Arcusminoris finus 9 
rccJa BCfinus comflcmcn- 
ti rccJa CD % finusfummd> 
retla \^fC: finus comflc- 
menti /ummd t recJa CE. 
RadtusrecJaBD. Jguiai- 
giturfigura BCED, ett fi- 
gura quadritatera circulo 
inferifta ejr diagoniis in- 
terfieJa : ideo fi multipli- 
cem finum comflcmcnti ar- 
cus AB >nemfcrecJam BE 

per finum comflcmenti arcus B C, nemfe fer rccJam CD : habcbo rccJ- 
angulum diagoniorum aquale duobus reclangutis binorum offofito- 
rum laterum fer s 4 frimi, £>uod fi crgo forro multifticem finum ar- 
cus BCperoppofitum finum arcus DE , qui dquaturarcui k^AB : & hot 
recJangulum fubtraham a recJangulo diagomorum : rcfiabit recJangu- 
tumrcpquorumduorumtatcrumoppofitcru BDcjrCE, £>uodrcclan- 

gUum 




Digitized by Google 



Liber Secvndvs* 6% 

guluvt fi dividam per Utus notum , nempeper radium BD,prodil it la- 
tusignotum CEfinuscomplementifummadatorum duorum arcuum 
k^4B & BC. £>uod demonftrandum erat, 
Pofieriusmembrumfudemonfiratur.. 

Sit rurfum arcm majoris fmus rcela ^AB vel ED , finus comple- 
mentireclaBE. ^rcusminorUfmusBCftnuscompkmtnti CD>Sinus 
differentid AC. Sinus co- 
plementi dtfferentia CE 9 . 
radiusBD. Jjhtjaigitur 
figura CBED eH figura 
quadriUtera arculo in* 
fcripta ejr diagoniisinter- 
Jccla, ideo fi bina quayja- 
tera oppofita y nempefinum 
BC ptr finum DE\&fi- 
numcomplementi BE per 
fmum complementi CD 
multiplicem, ejrproducla 
eompona, habebo reclan- 
guium diagoniorum CE 
&BD. JShsodfidividami 

per Utus notum,nempeper radium BD, prodibit Ltus iguotum CE,fi- 
nus complementi diffcrcntut datorum duorum arcuum %^fB & BC, 
nempeftnus coplementi arcusAC. guod & ipfum demonfirandu erat. 

Exemplumutriufymembri. 

Sint rurfum , arcus major ABzogr. 

arcusminorBCu gr. 




Summa 
Dfferentiu 



1$ 



Sinus 
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Sinus datorum arcuum ejr comflementorum Jitnt , ut ante* 
Stnus k^AB. 1420201. SinusAD vel BE 9196926 
Sinus BC 2588190. SinusCD — 9*&9$S 
CfttulttflUentur 4Bfer BC^&BEfer CD.&froducJa mutuojuh- 
trahantur & comfonantur,radio% dtvidantur : Et erunt : 



Produclum majut 90767U 
Producfumminm 885213 



2J40908 
0026190 




Dtjferentta radio divtja. 819 \ $20 Sinus comflementt Jitmmd, 
Summa radio divijk. 9961946 SinuscomffementtdifferentU. 

XXXIX. H3Ecnovemproblcmata,fiincquafiinftrunica- 
ca, quoxumadminiculo finus rcliqui omncs ex finu cocode- 
ducuncur, Ordodedu&ioniscommodiffimus hiccft. Pri- 
mum inquirantur fubtenfe arcuum 60. gr. 50. gr* 10. gr, 2. jjr. 
i.gr.2o'.io'»i'. i'.20".io\*\ pcr problcmaca quincum, fex- 
tum & fcptimum. Item\fubtenfe complcmentorum 1II0- 
rum arcuum pcrproblemaprimum. 

Nam ifta inquifitio eft omnium accuratintma : ut fubten- 
fas iilas jure principia Canonis Triangulorum appellare po£ 
fis. Deinde ex fcmuTibus iHarum fubtenfarum , hoc eft , ex fi- 
nibusarcuum3o.gr.iy.gr.y.gr.i.gr.3o'.fo',5Vi / .yo".io".i".i".una 
cum finibus complcmcntorum eorundcm arcuum, facile re- 
iiquos-finusomncs deduces , per problema fecundum , o&a- 
vum & nonum. Per problema fecundum , finum duorum gra- 
duum ; item duorum fcrupuiorum primorum ac duorum, vei 
ao.fecundorum,indagando: perodravum & nonum,finibus 
ha&cnus invencis concinuc finum unius gcadus,vcl unius pri- 
mi, vel decem fecundorum vel eciam unius fecundi,addendo: 
prouc canoncm concra&iorem vel ampliorcm habcrc vo- 
lucris. 

Ego diffa* anteajubtenjasgraduum 69. 30 j$. &e. ifio quem notavi 
modo t inauipviinfartibmraduiocooo omo 09009 00090 ooooo.EtiU 
inveni nt/ejuitur. > 

Arcus 
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Arcus 




Subrenfa: 
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X L. Compendium ftnuum infigneeH in hocthcorcmate. Di rTe- 
rencia fmuumarcuumduoruma fexagincagrad.bushincin- 
de paricerdi(lancium,e(la?qualis iinuidiitancix. 

J)eclarati o.Sintduo auus 
CN&PNa dogradtbusMN,h.e. 
a punclo <JM hinc inde parittr di- 
fiantes. Sintfyfinus illorum arcuum, 
recJd CK,& PLinrecJam 4Bper- 
pendiculares per $. c. 7. hujus : ac 
froinde invicem paralleU t per 3/. 
f. /♦ Porro in recJam CK ducatur 
normalis P% paraliela recJd KL per 
Hdc t recJdPLderecJdCK 
dbfcindet dquaiem TK per\$. p. 1. & retinquet dijferentiam /ii 
CK rjr PL recJam T C. Sinus deni% difiantid dltcriutriusatfo.gra- 
dibus fit recJa CD vel DP. Dico : recJam TC recJd CD vel DP ejje 
dqualem* 

JDemonstratio. Jj>uid enim in T nangulo CCP perpendi- 
tularis G D bifecat bafin CPfer 7 . hujus ejrper thejin. ideo latera GC & 
GPfunt dquaUa, periip.x.ejr anguU CGD ejrDGP itidem funt dqud- 
les,pereandem y ejr angulideni% GCP ejr GPC JimiUter funt dquaies, 
peri6.p.i. KjftquiangulusCGD eU jo.partium: quippe dquaUs an- 
guloBAMfer}Sp.i.ErgoangulusCGPcsJ<ioparttum\quippcadan- 
guium CGD duptus. 

Jguiaverodngulut CGP esi 6opartium,ideoreUquiduoGCP ,& 
GPCfimul/umtiyfunt i20partium,pcr 49. p. r. 

AtquireUquiilkduodemonfiratifuntdquaies. Ergo ftnguUeorum 
funtoo.partium. 

Totidem dutem partium eratetiam angulus CGP. Ergo T riangu- 
lum CGPcB dquiangulum. Jguia vero T rtangulum CGP ,eft dquian- 
gutum, ideo etiam est dquitatcrum,per i%.p. 1. 

£*id 
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JguiaporroTriangtthtm CGP 'est aqutlatcrum , ideoperpendicula» 
ris PT btfecat bafin CGperjj.p. s. 
lam, latera CPejr CGftmt tqualia. 

ErgoetiameorumbifegmentaCT & CD funt aqualia. Jj>uoddc- 
monfirandum trat. 

• 

Consectarivm. Datis igstur ftnibus Jexaginta quorumcun% 
graduttm fsnus rcltquorum trigintagraduumperfolam ve/ additio- 
nemjvelfubtracltonem reperireiicet. 

Illustratio per numeros. Sint arcus CN 70. PN 50. CM 
Vtl PM so.graduum. 2{am totidem gradtbus arcus 7 0. ejr S°* g r *- 
duum ab arcu 6o.gra. hincsndedifiant. Stntcj, primum dati finus yo. 
ejr to.grad.Jjhsarattsrautem fmus ^o.grad. 

Dcpnu70.gr.CK — 9396916 
Subtrahe fmum 1 o. jr, CD vel CT — 1736481 

Etrelmqueturfinus 50 gr.TKvelPL 7660444 
Sintdeindedattfinus 70. & ^ograduum. 
— Qturatur autem fwiu 10. graduum. 

Definu70.gr. CK — • 9396916 
Subtrabefinumso.gr.TKvelPL — 7660444 

Et reitnquetur finus t c >gr.TC vel CD 1 7 3 64 8 1 
Sintdem^datifinus ^o.&io grad. 
Jdfinum$o.grad.PLvelTK- — ■ — 7660444 
Addtfmum io.gr. D? velTC — 173 648 1 

Etfittfinm70.grad.CK — — 9196916 

XLL Atqucha?cdecondendistabulis finuum re&orum. 
Tabulisfinuumverforumnoneftopus: utfupra diximus. 

XLI I. Tabulas tangentium & fecantium ex tabulis fi- 
nuum re&orum ita deducuntur. 

K mfi. 
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t VtfinmcompUmenti 
adftnum drcm : ttd radim 
ad tangentemarcm. 

II. Vtfinm compUmen- , 
// dd radium: ita radim ad 
ficantem arcm. 

Namper^t.pr.r. 
Z.VtAEddEB.itttAC <? 
adCL. 

JI.Vtx^fEdd^fB,it* 
k^AC ad k^AL. 
Exempli gratia , quaran- 
turtangens tjrjecansarcm 
BC. io.gr. 
Sinu63v.gr.ett $000000. BE. 
Sinm compU. 60.gr.ctJ/6602s4. <^AE. 

Dtco igitur 

L Vt K^iE S6602S4 ad BE $000000 , ita o/CV 
tooooooo ad CL S771W. 
Ergotangemarcmio grad. ett$/y^of. 
H. Vt k^AE $6602$ 4. ad i^AB 100 00000 ita ^fC^ 
tooooooo adi^yfL. \1s470O). 
Ergo fecans arcm lo.gr, eff ir< 47001. 
XLIII. Compendia tangent/um tjr fecantium egrtgta Juntin ft- 
epcntibm tribm 1 heorematibm.. 

Theorpma Pr imum. Dlftcrcntia tangentium duorura 
arcuum, quadrantcm fimul adimplcntium , cft dupla ad tan- 
gcntcm difrerentix arcuuiru 

Declar atio. Sint duo arem, quadrantem fimul adimplen. 
m y CD& BD,torum%tangentcsCGtjrBP. Etarcui CD ,fiatuatur 
daualUarcm BS,undca(parebitdifier ntia datorumarcuum CD vtl 

BS& 
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■BSejr BDarcmSD. Tan- 
genti itcm CG fiatuatura- 5 
quaUs tangens BT t undc ap 
parebit dtfferentia datarum 
tangentium CG vcl BT tjr 
BPrccJa TP. i^Arcui denify 
SD fiatuantur aqualcs ar- 
cui BL ejr BO , quorum ar- 
cuumtangcntcs fint BK(j* 
BM. Dico rcclam TP,diffe- 
rentiamnempedatarumduarumtangentium CGtjrBP> effcduplam 
ddrecJam BK , tangcntcm diffcrentid datorum duorum arcuum. Vcl 
quod idem cH \ dico,rec7am TPeffe aqualem rccJd CMK. 

Demonstk aiio. SienmabM^uatibmaufirmdquaUa^qmt 
refiant funt aqua/ia. 

x^tquirecld KP ejr lMT funtdquales. 

Ergofiab utra% aufiras recJam KT t qudrefiabunt retfd TP,& MK 
dquaUs erunt. 

^AJfumtioprobatur. Nam qud cidemfunt dqualia : etiam intcrfefe 

t^ftquiretfdKPfjr MT,eidemrec?dKAfitntdqudles. 
Ergo etiam intcrfifi funt aquales. 

^J/fffumtio rurfum probatur. Acprimum i.quodrc&a KP fitdquu- 
lisrcttd KA fic probatur. 

Jj>via in T ritngulo ^AKP anquh KAP rjr KPA funtdquales. 

Ergo etiam latera ipfis oppofiia , ncmpc latera KA & KP funt dqua- 
lia t pers.p.r. 

^uodautemanguliKAP rjr KPAinter fi fint squales\indepateU 
quia eidem anguto DACfunt *qua/es. 

Nam angulus KPA esi xqualu angulo DACperjSp. r.Angu/mve- 
ti KAP cii dqualiscideangulo DACfcrfirutfura. Arcus n.BLpofitm 
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eU aqualis arcui SDdifferentidarcuum DC&BD. t^Anguius igitur 
BAL vel BAKcfidtjJercntia inter angulos BAP & DAC. Cum igitur 
angutiKAPejrKPA eidemangulo DAC fintaqualcs: etiaminter/efi 
aqu tles ejfe necejfe csl. 

Deindequod rccJa MT (itdqualis recld KA y fiveperfirucJuram rt- 
cid MAyJic probatur. 

£>uia in T rianguto k^4MT angult CM TA ejr CMAT fitnt aqualcs, 
ergo ttiamlatcra ipjis oppofita, nempelatera MT ejr MA Junt aquatia, 
peryp. t. J^odautemanguuCtlTA ejr MAT,fint aquaics ,tndcpa- 
tet. ^uiaangutusCMTAcfi dqualis angulo TAQfierjSp.i. t^fngu- 
lusautem T ACefidqualUangulo T AMperfirucluram. ^Jrcusenim 
CSejrSOpopttfuntdquales. Eadem efi ratio, (i dtffrentia BL,Jit ma- 
jordimidiocomplementoBS.Tantumtitera Lejr SyitemKejr T trans- 
ponuntur. In genere igitur dijfcrcntia tangenttam duorum arcuum 
quadrantcmfimuiadtmptcnttum , eftdupla adtangcntcmdtffcrentid 
arcuum. Jjhtoddemonftrandumerat. 

Consecta*ium, Datis igiturtangentibus duorumar- 
cuum,quadrantcmmriuladimplcmentium,daturetiam tan- 
gcns dirlercntise duorum illorum arcuum. Et contra : Data 
tangentedifterentix hujufmodi duorum arcuum, una cum 
tangente arcus alterutrius, datur eria tangens arcus alterius. 

P P E N D I X. 

Hoc theorema etjam fic proponi pctcff. Dupla tangens arcus, 
cum tangente dimidii complcmenti, eft arqualis tangenti ar- 
cus cx arcu dato & dimidioejus complcmento compofiti. 

Nam y fi proarcudato habeatur arcus BL , dupla ejustangens erit 
*TP ,perdcmonfirationemantecedentem : Compicmentum vero arcm 
BL, eritarcm LC, cujusdimidium cHarcus LD t vci DCjujus tangens 
esl recia CC velBT. ^tqui TP , conjuncla cum BT efficit BP , tan- 

gentem 
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gintcmarcusBD,exarcudatoBLejrdimidiocomplemento LD com<* 
pofui: Ergo, &c. 

«XLIV* Theorema Secundum. Tangcns diffcren- 
t i x duorum arcuum , quadran tem i 1 m u 1 adim p 1 e n t i u m , cum 
tangcnte arcus minoris , conftituit fecantem diffcrentia\ 

PttangensdiffercntU BL velBO , nempereffaBKvel BCM , cum 
tangente arcus minorU DCvel BS y hoc ctt, cum recJa BT^onJlituitrc- 
tlam lMT, qua csi aqualisrecla i_sfK,/ecanttdijJerentU BL,perpri- 

»...-.. 

Consectarium. Data igitur tangente dirTerentia? duo- 
rumarcuum quadrantem fitliul adimplcntium , &tangentcr 
arcus minoris,datur etiam fecans difrerentia%£/ contra,e5*c. . 

■ i. 

K^fPPENDIX. 

HoctheorcmaetiamfcproponipotesJ^Tangcns arcus cum tan- 
gente dimidii complementi eft asqualis fecanti arcus. T{amfi 
proarcudato habcasarcum BL &BO, tangensarcus datierit BlM: 
tangens dimidii complementierit BT, qua duo tangentesfimulfumta, 
componunt recJam CMT. f^tquireeJa MT aquatur recJa AKperpri- 
mi theorematis demonflrationem, £u* recJa CAKtsJ fccans arcus dati 
BL,pcrJirucJuram. Ergo,&c„ 

XLV. Theorima Tertium. Tangcns diffcrentiar 
duorum arcuum quadrantcmfimuladimplenrium, cumle- 
canteejufdem differentia?,eft xqualis tangenti arcus majoris. 

Vt tangens arcus BL, diferentia duorum arcuum quadrantem ft- 
mul adimplentium BD&DC, cumfccantcejujdem arcw BL , hoc esJ, 

K 3 recld 
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*3* BK, eum recla ^iKy esldqnaiurecld BP. Perdemonfirdti$nem 
frimi problematis. I 

Consectarium, Daca igiturtangcntc differcntix due- 
rum arcuumQuadrante (imul adimplcntiu cum fecante ej*if- 
dcm djffercntia: datur cangens majoris arcus: ejrcontra,ejrc 

^Jf P P E N D 7 X. 

■ 

Hoctheorema etiamfic proponi peteft. Tangcns arcus , cumfc- 
cantcejufdem, eftarqualis tangenciarcusexarcudato & di- 
midio complcmentocompofitu 

Namjipro arcu dato habeds arcum BL , tangens arcue datierit BK t 
Jecans 4K. ^ftqui recJd K^fK.ejr KPdquantur : Perprimi theorema- 
tis demonfirationem. Ergo tangens arcua dati BL nempe recJa BK, 
cumfecanteejufdemarcm, \^fK y esJ aqualtirefta BP t qudesJtangem 
. arcus BD>exarcudato BL drdimidio complemento LD t compofiti. 

XLVI. Exemplaprxccdentiumtrium theorcmatumha- 
besin fubjedta tabella* 



Tangens 
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Ta«gcs$"o. 1454 




8 9- 5 9 
i 


34377466738 
2909 


34377468191 


* 9- 5 » 

2 


343774^3 8l 9 
1718873 1914 
5818 


4 Exfabtr. 
17188734823 Ex add. 


S 9. 5 6 
4 


17188726096 
8594363048 
11635 


8594368866. 


8 9- 51 
8 


4297175706 
23271 


1 Exlubrr. 
4297187341 Exadd. 


8 9- 4 4 

16 


4297152435 
1548576217 
46542 


9 Ex fubtr. 
2148599488 Ex add. 


89. 1 8 


2148529675 
1074264837 
9308*7 


80 Hx lubtr. 
10743 11 379 Exadd. 


8 8. 5 6 
1. 4 


1074171 750 
537085875- 
1 861 90 


537178961: 


87. 51 
1. 8 


5 36899685 
268449842 
372509 


3 Exlubtr. 
268636032 Ex add. 


85. 44 

4 16 


268077333 
1 3403 8666 
746053 


6 Exiubrr. 
1 3441 1 175 Ex add. 


81. 18 
8. 31 


133292613 
66646306 
1 500458 


60 Ex lubtr. 
67392359 Exadd. 


72. 56 
1 7 - 4 


65 145 848 
32572924 
3070034 


340733811 


5 S> 5 1 
3 4- 8 


29502890 

«475*445 

6778997 


17821479 


2 1. 4 4 

6 8. 16 


7972448 
3 986224 


1076^211 

ln qttd 
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tfo Trigonometmje 

In qua tabelli , primum datis Un^entibus durrum arcuum ,qua- 
irantemfimuladimpUmium,ncmpcarcus S gr. p.jp'. & arcus /'. tn- 
veftigata efttangensdiffercntid $.gr. p. 5 S 1 . Etporroex data bac tan- 
gentc atq £ tangentc arcus quadrantem compUntis 2/. inveftigata esJ 
tangens dtjferentti S.gr. p. ^yitQ. itadeinceps , q/k dum compU- 
mcntum [ubfcriptum ab arcu fupra fcripto amplius (ubtrahi no n potuit, 
qu0dfaclumcstadarcum2.gr. 1. 4* \cujus complementum est6.grj. 
i6.quodabarcu2.grj. 4'4.fubtrabinonpoteft. Sic inquam tangen- 
tes omnes inquifiu funt pcr theorcma primum. Deinde /ecantes ar^ 
cuum eorundcm praterprimam omnes inquifiu funt, continue adden- 
do tangentem dijjerentu ad tangcntemarcusminoris, per theorema 
fecundum: vel /ubtrahendo tangentem differentU a tanqente arcus 
majorts , per theorema tertium. Prima autem fecans inquifita eH , ad 
tangentemarcvsdatiS.gr. 9. 1. addendo tangentem dimidti complc- 
menti,nempc$o.fccundorum.pertheoremafecundum. 

Jguodfi extra hancexemplorum continuationem,v.g. ex data tan- 
gentcarcus 2i.grad.^.& dimidiicompUmenti34.gr. S. min.inqui- 
renda fuijfet tangens arcus, ex dato arcu t i.grad. 44. rjr dmidio com* 
pUmentoja.grad. S. compofiti^nempe arcus. $ j.gr. j il.adhtbenda fuif- 
fet appendixprimitheorematis. • 

Si vtroexdatis iifdem tangentibus, arcusat.gr. 44'. &dimidiicom- 
plementi iOf.gr. S' .inquirenda fuijjetfecans arcus ir.gr. 44'. adhtben- 
da fuijjet appendixficundi tbeorematis. 

Si denifo ex tangente ejr fecante arcus 21.gr. 44'. inquirenda fuijjet 
tangens arcus ex arcu dato 11.gr. 44. tjr dimidio complemento 34.gr. f. 
compofiti , nempe arcus f f . grad. $ 1 , adhibenda fuijjct appendtx tertii 
theorematis. 

XLVII. Atqjhxcdeconftru&ioneCanonis, Examen 
Canonis jamconftru&i fieri poteltvariis modis: nempevel 

s perha- 
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Liber Secundus, Si 

pcr ha&cnus cxplicata conftruendi canonis prccepta , & co- 
pendia/vclpcrdiffcrci.ciasfinuum^tangenaurn&fecantium 
j>nmas, fecundas,tertias,&c. 

XLVIIL Quocunqj autcm modo cxameniliud inftitua- 

tur.ficri potcft,utnumerus aiiquisinfinefalfuscflc videatur, 

quicamcn falfus non Gt.rt ,ft fequcntcsungentescxamincsper 

p.hujus.hocmodo. , 

p*p.i9fri*X**&*** 45045071; 
ngr )i prm.Tange*t. 1119999. 

41*15075. 

C\ gv . 5 8 .prim.Tangens. 1 1 4 1 1 5 3 <» . 
yhimd Tangens 2 1 412^6. quoadulttmamnotamnonrcjpondebit 
tdngentiinCanonepofiu. Namibiuhimolococtt 7. EtUmennuUm 
trrorin his tribus tangentibus incfL Caufa auttm curtangcnszi+tzstf 
perhocexamenprovcniatjujlominonhdccff: quia tangtns 2210999* 
fuit juflo maior. 7{tmium igiturfubtraxit k Ungtntt4so4S072. guod 
J$pon^protangenU22t9099>t*"gcntm22ip99S.erith4cjuflommr. 
yltima autem tangens 2t4>t2w.proveniet jufio major. Ob talem igi- 
tur difirepanttam , qux t vttari nullo modopoicsl , nullus Canon rfter- 
rorisarguendus. 

X LiX. In rcliquis notis , praeterultimam, fi quis crror 
infitjpcrdifferentiasprimas^fccundas^tcrtias, &c* facilime 
deprehendi poteft. Stforicin CanontTangtns 77.gr .20 prtm.it a 
poftta. 4440 t;Sr. tyfttfufticio, inejftiffiauqutmtrrortm.Poneordjne 
aliquottangenies^cumjuudiprenttuprimu^jecunduy tertiis; hoc 
modo : 



u.Grad. 





Trigonometri^ 




x*Grad.| I 


Tang. 


DifTcr.I. 


DfTcr.II. 


DifTcr. III. 






t I firffff 
J * • OTtffl. 




4CO4CO72 


: .V . . 


• 






29 


3 1 — 




449. 82.221 


61851 


• 






28 






44-921* C, 2 2 


61689 


162 






27 


54 — — 


■ 

* 


448^000. 4 


61528 


161 


1 




26 


2 C . 




4479.8.6.36 


61268 


160 


1 




15, 






44737428 


61208 


160 


0 




x 4 






44676 $.7. 9 


61049 


l f 9 


1 




l V 


J ° 




446 1 C4 89 


60890 


l ?9 


0 




22 


39 — 






60732 


ITT 


2 




21 


40 _ 




44494381 


60375 


3 f 8 


c--i 




'20 






44433-7** 


6061 9 


-56 


1 




19 


41 — 




443734-9-9 


60263 




0 




18 


43 — 




1 443i 339iK OI °7 


156 


0 




1 7^riw . 
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Statim videbis* velcxdifferentiuprimu, velccrtcexfecundu ,nu- 
4449 tertio.hdcxirisloco falfumejfc, quiaindifferentiis 
fhundupv?tt$7.fequitur3iS.quodnonpotcttnoneJpfAlfum. Igitur 
projj%.poner$S. Etitf.fubtrahedediffcrentia prtmaproximeantc- 
cedtntc607tt.& rcfiabit differcntiaprima fubfcquens 00$ 75. quam fi 
fubtraxcris dc tangcnte antcccdentc 44^47)6. rcftabit tangcns deftdc- 
rata4449j.r£r. Et fic errorcmendatus crit : numcrify ita fefc mvu 
ccmcomfequcntur.. 



39 




4455475* 


60733 


I- 57 


2 


40 




444941 81 


60575 


158 


0 — 


41 




44433762 


6041 9 


156 


r 


41 




44373499 


60263 


156 


0 


43 




443M35* 


60107 


156 


0 



L. Difpofitio Canonis aliis alia placct, Nobis ca viia cft : • 
commodiflima, quam vidcs, In qua (inus tangentcs & fecan- 
tcs arcuum fcmiquadrante minorumin facie finiftra: Sinus 
vcrotangentcs & fccantes arcuumfemiquadrantemajorum 
indextra facic Canonis collocatae funt; utfivc arcus femi- 

# quadran- 
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quadrante minor fi ve major in quasftionem veniatejus com- 
plementum e regione ftatim fele offerat. Et finus quidem 
tangentes ac(ecantesarcuumfemiquadranteminorum,una 
cum arcubus fuis crefcunt defcendendo : Sinus vero tan- 
gentcs dc iecantes arcuum femiquadrantc majorum una 
cumarcubusfuiscrefcuntafcendendo, per fingula fcrupula 
prima: excepto primograduKcjufque complemento : ubiet- 
jam fcrupula fccunda, vel fingula, vel bina , vel dena adh ibui- 
mus: quiaaliter calcuiusin fcrupulis fecundis infallibilis lbi 
haberi nequit. 

. Loco differentiarum pofuimus partem proportionalem, 
vel fingulorum,vcldenorum fecundorum: compendiofioris 
caiculi gratia. A ddidimus etiam incrementa , quibus.partes 
proporcionalcs inxquales , vcl per (ingula, vcl pcrdcna fcru- 
pula fecunda crefcerent 5 ad majorem pracifioncm afle- 
quendam. 

Radiumaffumfrmusproneceflitatevarium. Nempc, vel 
quinq;, velfeptem, vcl o&o, vel novcm, vel decem , vel unde- 
cim, veletiamduodecim notarum. Quam varjctatem oru- 
dens logifta facile conciliabit: fcmper tanta? magrritudinis 
radium ad calculum adhibendo, ad quanta? magnitudinis 
radium quilibet in canone numerus fact u s fit.Quod ur ftatim 
appareat, finus tangentes & fecantesadradium xooooo.fa- 
&os, a caetcris , quampro ifto radio majoribus pundtointcrjc- 
&oubiqj difcrcviriVus. Imd, ubi plufquam dcccm notarum 
eft radius 4 etiam alterumpunctuminterjecimns: quofinus 
tangentes & fecantes radii decem notatum afinibus tangen- 
tibus&fccantibusmajoribus e veftigiodifccrni dignofcique 
poflenc Ubi nulius numerus poft pun&um apparet, ibi ra- s 
dius tantumeftquinquenotarum.(ioooooO utinomnibus 
tangentibus &.fecantibuspofttcmorum quinqjgraduum. 

L l Ll.Ufus 
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LL Ufus Canonis ingenere hic eft, ut uniufcujufq; arcus, 
vcl anguli dati, (modo5>o,gradusnonexcedat) Sinum tan- 
gentcm & fecantem, unacum finu tangentc & fecantc com- 
plementi : aut contra , uniuscuiufque finus tangentis , aut fc - 
cantisdatararcumindepromptccxcerpcre, & ficincalculo 
triangulorum fincrcmoraprogredipoffis. < 

ft > fiarcus, velanguli j o . graduum , vel ejus complementi quara- 
turjinustangcns>fecans t dabunturiftaomniadcCanoncfic> adradt- 
nm iooooooo. 

K^frcttsjo.grad, Complementi. 

Sinm. 500C000. Sinm* 86*0154. 
Tangent. 5773 50 3. Tangens. 173 10508. 
Stcans. 11 547005. Secans. looooooa 

Contra : 

Sidata tangcntcwmo^quaratur. quantus arcut \ velangulusillt 
compctatfejpondcbit Canon> compctcrc tlli tangcntiarcum, velangu- 
lum 30.gr. Et ftmulin altcro Canonu matgine oficf. det hujus arcus>vcl 
angult complcmentum cffc arcum>vclangulum 6a.gr aduum. 

LI I, Quod fi forte (crupula fecunda pri mis adha&rint, 
&illaetiamadcalculi:madhiberclibcat> ira proccdcs, ut fe- 
qucntiacxcmpla tcdoecbunt. 

Exemplum prtmum. Sit inquirendus finut tz.gr. 6.pnm. 2j.fec. 
Sumc tnitio de tabulufinum 12.gr. 6 % prim, quicH 2096 tS6. Deinde 
fcrpartcmproportionalem colligc > quantum rcliquu 2j. ficundu tom- 
pttat t diccndo: 

1 o". dant 474partitula4:quid4ant 1 3"? 

iJ 

1411 

2lL 

* 1 090(1 

Dcni$ 
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Dtmcjj adprimdatum Sinum — 2096186 

Adde p artem proporttonale m jam inventam 1090 

Et habtbu Sinum deftderatum — 1097176 
Secundum Exemplum. Sit inquirenda tangensarcus SS.gr. $ t.pri- 
morum,;t.fecundorum. Princtptodejumes ex tabulis Ungentem SS. 
gr. $ t. prim. qud tangens adradium 100900. eH 4p$i$73. Deindepar* 
tem proportionalem u.fecundorum ttacolltgcs. 



PP. I o.fecundorum. 
tncrementum 
1 o.ftcund. 
lo.fecund. 
ft.fecund. 
^fecund. 



JIO65.4. 

tt 
11114.6. 

1 2 1 83.C. 
4897.E 



)+fecund. 



41 169 F. 
4981573 



Ethabebutangentemdefideratam 5011841, 



Hoc addecenttnuc, 
primumai A.deinde 
adB.tertioadC.&ba~ 
bebuA,B.C.proy>.fe- 
cundu. D.verofimuU 
tiplicavtru per 4. & 
ulttmam notam abfii- 
deru, babebis 4897- 
proreliquis + ftcundie. 
UmaddtA,B i C>E > & 
invtnitsF. 



T trtiunt Exemplum. Sittnquirenia tangens Sp.gr 39.prim24.fie> 
frocede fie. 

Tangens 8 y.gr. 3 9 prim . lofee. 1 663 40 5 %.A. 

i.fee. 13451.B. 
Incremtntum. 

ifte. 13447C. 
i.fec. 13469.O 
i.fic. 13491.B. 



Hoc adde contu 
nue adByC&D.nt 
inventas C , D & £• 
Deni% in unam fum- 

Mtbabtbutangtnttmdtfidtratam 16687890 mamcelltgeABCDE. 

Vclbrcvius,Mulciplicapartcraproportionalcm unius fc- 
cundi pcr 4. & incrcmcntum pcrrotunitates, quot funt in 
progreflionequatuor locorum : hoc cft , pcr 6. (Nam talis cft 
quatuorlocorumprogrcflio,o,i.2 4 3.inquaprogrc(Tioncfunt 

♦unitatcsjfc habcbis candem tangcntcm hoc modo : 

L 3 Tangens. 
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Tangens. — 1^34058.^. 

, JP.i.fu. — — t%**tmultip\*captr a... 

5 3700 3. 

Incremtntum. — « — ttmultiplicaper 6. 

1 31.C. AddeA,B,&C.Ethabibk 

Tangcnttmdtfideratant — 16687 8 90. adradtum 1 00000. 

LUI. Sin contra datus ilcaliquisfinus,auccangens,aut 
fecans, cujus arcum eciaminferupulisfccundispraxifecoi- 
ligerevolucris: fic proccdes, uc fequcnciaexcmplace doce- 
bunc, 

Primum Bxempium. Sitdatusfinm 2097 2j6,adradium 10000000. 
^uaraturautemquantuseiarct^.competat. 

Principieinquires in tabufofinumproximeminorem, tjr eumafinu 
dato fubtrahes , tjr arcum ipfi competentem annotabis. 
Deinde ex refiduo fcrupula fecunda colliges hoc modo : 
Sintudatus. — — 1097176 
Sinusproximiminor — 1096 1%6 Arcusn.gr. 6. 

1 090. Ktfiduum. 
4.7 ^.PP.to.Stc.intabulis. 

Iam,tj4.partes dant to./ecunda, quid dant 1090. partes ? 

10900 

474 (* 
* jh 8 -M#.jW. 

1410 (j./W 

.474 
1411 

iE>gtf *trf /*v quafitasei/ 12.gr. 6.prim. 2i feQ. 

Secmdum Exemplum. Sit dxtx tangcns ^oliSjq, ad radium 
ip o o o o ♦ quaratur autem arcut ilii competens. Primo rurfum inqui- 
xes in tabulis tangentemproxwe minorem, tjr arcum.ei competentem, 

• Titm 

> 
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Tum fubtrahestangentemifiamminoremk tangentedata: &exrefi- 
duo fcrupula fecunda colltges hoc modo : 

Tangensdata — 5012839. 

Tangtns proxime mmor — 4981573. Arcus 8 8 .gr. ji\ 

41 166. rtfiduum. 
11065. (10. fec. 



10" — 


1 106 5 


Increnu — 




10" — 


1 11 24 


10 — 


11183 


10 — 


1 1141 


1" — 


1 114 



1920 1 .refiduum. 
1 1 1 14. ( xo.fec. 



17077. rtfiduum. 
111 83 (\o.ftc. 



4f%^Af.rtfiduum. 
1224. (i.fec Um 1114.1» 
4$ 96. ^y+babcturquater 
fere. Nam quater 
1114/4«* 4896. 



Srgo arem daU Ungenti competens cft SS.gr ad 5 

Tertium Exemplum. Sit data tangens rttSjS^o. ad radium 
100000. J%u*ratur autem ,quantm tllt arcuscompctaU Proccdes* 
hocmodo: 

Tangens iata — 1 £687 890. 

Tdngentproxime minor — 16654058. ArCHsZy.gr.jtf.io". 

Refiduum — 55^31. ^ 

TVjuntus fec. — 1 3 4 1 5 . a 

Imrtmtntum — Hoc aidi adA.&B^&C. 

13447.B. 

1 3469.C. 1 

1 nyi.D.lamaddeAy E, C>& D. 



Tit — 5383 1. pro+.fecuni*+ 
ErgfarcM tangenti ddtd competens cHS9.gr.19i.14* 

LIV.Hoc 
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LIV. Hoc modo pcr Canoncra iftum ad fingula fcru- 
pula fecunda abfquc omni errore in calculo crigonomecri- 
co pervenirc poceris. Ec in primo quidcmac poftremogra- 
ducertius» quam per magnum Canonem Rhccici: Incztc- 
ris vcro omnibus, Canon Rhecici pracftac. Nam & cicius pcr 
illum operari : & non rancum fcrupulafecunda: vcrum eciam 
cercia & quarca, cx illo infilhbiliccr colligcre poccsis. 
lcaque ii fapics & cancum xtis habebis, 
iftum Canoncm omnino cit i 
comparabis. 



B AR- 
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Pitilci Grunbergenfis 

TRlGONOMETRIi 

LlBER TERTIUS» 

De dimenjtene T riangu/orumplanorum. 

Ha&cnus dc principits Trigonometria? , &r dc tabulis Si- 
nuam, Tangentium & Secantium, adTrigonometriam ex- 
crccndam neccflariis. Nunc fequitur ipfa illa Trigonome- 
tria, five dimcnfio Triangulorum , tam planorum, quam ' 
S p h xrico r u m . In qua utraque explicanda : quia non aiitcr, 
quam pcr regulam proportionum abfolvitur: ut fupra di&um 
fuit : principto quidem axiomata qusedam trademus , ex qui- 
busintelligatur, qux proportiones quibus Triangulis,Tri- 
angulorumve partibusinfint: quseaxiomataidcirco Axio- 
mata Proportionum appellare libet. Dcinde vero o- 
ftendemus , quomodo axiomata iila ad ufum applicari debc- 
ant,five, quomodo bcneficio paucorum illorum axiomatum 
quodlibct quxfitum , in quovis Triangulo propofito, cx qui- 
bufvis tribus datis,quam citiflimc rcperiri poilit. 

Axiomata proportionum in Triangulis planis exiftenti- 
umpra?cipua,&adomnemeorum folunonem abundefuffi- 
cicntia^prxteraureumilludtotiustrigonomctrixfundamen- 
tum , quod libro primo , propofitionc4*. cxplicavimus, funt 
quatuor. 

M AXIO- 
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/•axioma primum: 

In triangultsplanis re&angulis : 
Unumquodque larusproradioponipoteft, adcanonem; 
triangulorum conyenientcr, 
Nam 

Si latus fubtcndcns redum po- 
nas pro radio.latera includentia re- 
&umfuntfinus acutorum ipfisop- 
pofitorum, 

Si majus includentium re&um 
ponas proradio: minus includcn- 
tium re&um eft tangens j fubtcn- 
dcns re&um,fecans; acuti minoris^. 

Si minus includentium redturrt 
ponas pro radio, majus includcrb. 
tium re&um eft tangens; fubtcn- 
dcns reclum,fecans ; acuti majoris.. 

Vt in trUngulo plano retfangu/o- 
/4BC; Si latiis fubtendens rettum CAB t 
ponaspro radio: latus minus includen A 
ttum retfum BC,eft fmus oppoftti acuti 
minoris BAQlatus majsssincludentium 
reclum^yiCeslfmusoppofiti acutima 
joris k_ABC. 

Si vero Utus maius incUdent ; um re- 
clum^AC^onasproradio \ Utusminus 
includentium reclumBC z cfi tangensop- 
pofttiacuti minoris BACijubtendens rt- 
tfum K_sfB t efi ejufdem acutifecans, 

Si deni% Utua minus includentium - 
neelum BCyponaspro radio: Utus ma* * 





t - 



Digitized by Google 



LrBiit Tehtius. #t 

jus includentium recJum^C y esJtangensoppofitiacutimajorU ABC : 
fubtendensretlum ^ABycU ejufdem acutifecans. 

Omnia per definitiones finuum tangentiumejr fecantium , librofi- 
cundo trAditas. 

JConfe&arium primura. 

Itafyin triangulU planU recJangulU: 
Datisangulis datur ratio laterum triplicitet : Et per conft- 
-uuens, 

Datopraeterangulos unicolatere, daturrcliquorumlate- 
rum quodlibct trjplici proportione .proutftiticct, velhoc, veltl- 
Jud, veltertium latua pro radtopofucrU. 

Vt, in trianguloplano reclangulopropofito k^ABC DatUangulU t ad 
t^f, 30.gr. 20.fi. at^adeoadB , sg.gr, 40. (Nam alter acutorum eft 
alterms complementum , per$2.p. 1. Ita% iniriangulu planU reftan- 
gulU, dato unieo acutorum , omnes anguli datifunt) DatU inquam au- 
"td.& adB.sp.gr. 46. daturratiolaterum. 

Velfic: 

AB y radim 1 0000000 

BCjinmacutiBAC 5050298 
ACfmusacmiABC .863 1019. 

Vel/u: 

ACjadius iooooooa 
BCjtangensacutiBAC 5851335 
Atfeiansi)ufiemacuti a 1 5.8 1 r8. 

VeUenkjjfici 
BC.radius 1 0000000 

AC> tangensacuti ABC 1 7090 1 1 6 

AB,fecanseiufdem acutl 1 98008 1 o. 

HocesJ: 



tnonem triangulorum,c[Uodia1ud^B, 
. tia,fefehabeat adlatus BC. ' 



m 2 rd> 
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Vtl: 

VtAB, iooooooo ddBC, 5050198. 

Veli 

VtAB, J1586118 ddBC, 5851535- 

Veldeni%: 

VtAB. 198008 10 ddBC. 1 0000000. Etfic dttatttk. 

Dato igitur.prartcr angulos hoc modo datos, la tere A B,24 
pcdum: fi quaeraturlatusBCquocpedum? dixcro. 

Vtl: . — ■ 
VtAB,rddiut 1 0000000 ddBCy Hn. 5050198. 
ita ABjatus i+ptdutd BC 1 i- t $gg&ptd. 

Vel: 

Vt ABjetdns 1 1 5 86 1 1 8 4dBC,tdng. 5851335. 
itd ABjdtm i±ped.ddBC 1 1 rfffgf }f K 

Vddeni%: 

Vt AB, fecdns compl. 1 9X00$ lOddBCrdd.ioocooco. 
itd AB, Utm i+ped. 4dBCi i^gglfcM 

Sic, fi dato codcm laterc AB, 24. ped.quanratur latus AC>. 
quotpedum?dixero. 

Vel: 

Vt AB.radius ioooooooni AC t fin 863 1019*. 
%t4 ABMtm 14.ped.4dAC lOySooiooS^ 

Vel: 

Vt ABfecans 1 1 58^1 I %.ad AC,rad. 1 0000000. 
ttaABjatm 14.ped.4dAC io 7 ff HVi%^d. 

Veldcniejy. 

Vt AB,fetdnscompl.i<)%Qo%io ddACjdng 1709011^. 
iUAB ) i+.ptd.4d AC, loJU&lfSfrrf. 

f Sic fi dato latcrc AC , 20 7 g£!§oolpedum, quarratur latus 
BCquotpedum.^dixero, 
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Vtl: 

Yt AC,fin. 8 6 3 i o 1 <).ad B Cftn. $ o 5 o 2 9 8 . 

Vtl: 

VtACjddm 1 0000000 *</ ECyUttg. 585 1 3 3 y.' 

Vtldcni%: 

Vt ACfangtnscompl 1 7090 1 1 6 adBC.rad. 1 0000000. 
iuAC.ioi^S&ptd^dBC, 1 *£»S£!p«(. 

% 

Prudens autcm' logifta in (erio trigonometriac ufu fempcr 
cam proportionem ad calculum adhibebi t , quse habeat radi- 
um primo loco : ad molcftum divifionis laborem cvitandura* 

Covfiffarium ficundum. 

Datis duobus quibufcunq-, lateribus.datur uterqueacuto- 
rum,dupliciproportione: proutfcilicctvclhoc velilludda- 
torum duorum laterum pro radio pofueris* 

Vt>intriangubptanoreclangulo K^ABC.Sidentur duo Utera reclu 
non indudcntia % CAB, & BC : tllud 5 . hoci.pedum : qutrantur autcm 
atutiad B> dixero. 



Vth 

• 

Vt k^4B , s.pel ad BC } 3. ped. ita 
rad. 10000000 adBCfinum an- 
guli BAC> 6 000000, cut finuiin ftni- 
firo canonis margtnt refpondet an- 
gulus BACy tf.grad. ^2.n.ejr in 
dextro margine finua complementi 
KS*BC,vgr,7'.4<>". 




M 3 



Vel: 
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Vel: 

Vt BC, i.ped. ad k^AB , $ . ped. ita BC, 
rad. 10000000. ad k^AB fecantem anguli 
k^ABC, 16666666, cui fecanti in dextro 
canonis margine re/pondet anguluttf.gr. 
7'. +3". & in ftniftro margtne angulu* 
complcmentt j6.gr. $ 2'. 12". 

Sic , in eodem triangulo plano recJ- 
angulo t^ABC. Si dentur duo latera cir- 
ca reclum ^C, &BC, illud 4. hocj.pe- 
dum : qudranturautem acuti ad^& 
B.dixero. 

Vei: 

Vt i^fC,4.ped. ad BC,?.pcd. ita AC, 
radius 1 0000000. adBC t tangentem angu- 
liBAC >7 $00000 >cui tangenti in ftniftro 
Canonis margine rejpondet angulus 
BAC,i6.gr.$2.i2". Bt tndextro rnargim 
*nguluscompiementi$?.gr. 

Vel: 

Vt BC t j. ped. ad^AC, 4- ped. iu 
BC t radius iooooooo. adx^AC, tangen- 
tem anguli k_ABC , rjijj?ji. Cui tan- 
genti in dextro C&nonis margine re- 
jpondet angulus y^ABC, Sf.gr./.jS". Et 
tnfiniftromargtueanguluscompUmcn- ^ 
tij6.gr ad.$*'.i2". 





Nota* Antequam tabulac tangcntium rcpcrtae cflent, 
datisduobus lateribus circare&um, anguliacuti cum latcre 



ccrtio 
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ccrtio ita.inveniebant;ur. Primum 
quadrabantur latera circa re&um 
AC, & BC Etc fummaduorum 
illorum quadratorum extraheba- 
turradix; quaeradix eratlatus AB, 
perpenultimamprimi Euclidis, h 
e.per ro.primi noftri 



Deinde habito Iarere AB, ita dicebatur : 

Ut AB,latusadBC,latus: ita ABradiusadBC , finuman- 
guli BAC : quo noto notus eratetiam angulus ABC. Nunc 
iiftis ambagibus non eft opus#- 

A.XIOMA SECUNDUM;. 
, lHtriangulupUnUunivtrfis. 

tatera fehabentadinviccm, utfinusangulorumipfiscrp- 
pofitorunv 

Sinus emm funt femijfts fubtenfarum. Atqui latera trianguli 
planicujufvishabent feadinvicem, ut fubtenfa?angulorunv 
jpiisoppolitorum. Ergo etiamut Jemijftsfubtenfarum. liam^u* 
eHratio totius adtotum^eademeHraUo dtmidii ad dimidium \ ut kbrfr 
Jecundo,propofitione rp. oftendimus : rjrnatttra ipfa diclat. 

Cdterum , quod latera gujufvis trianguli plani fe habean t ad 
invicem, utfubtenfk angulorumipfisoppofitorum, 
M : quia cuivU triangulopUno circulus circumJcrtbtpouH : Centrtex 
tribus trtum angulorumpunclis inquifito. 

JQuodftfiatJateratrianguliplani jam reipfa funt fubtenf* angufa- 
rum tpfis oppofttorum : hoc eH^anuum^ quianguios tllos obeunt>&JunP 
dupU eorum menfitr* : per^.p.u 

, Vtifii 
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Vt yjt trUngulo pltno ^ABCy 
urcumfcrtbaturcirculm ^ABCy 
Utus i^fByfit fubtenfa anguii 
%^4CB % hocetl , arcus ^yfB , qui 
angulum ^iCBfibtt.Lat w BC, 
fitfubtenfa anguli BAC % hocett % 
drcus BC , qui angulum BACy 
fibit. Latus denique ACfit fub - 
tenfa anguti ABC, hoc efi , arcus 
AC,qui angulumABCobit. 



Ergolattts AB,habet/eadiatus BC: utfubtenfa anguli ACB,adfub- 
tenfam anguli BACyfjrc.quoddemonflrandum erat. 

CONSECTARIUM PrIMUM. 

Datis igiturangulis, daturratio latcrurn. 

Etperconfequens: 

Dato prartcr angulos unico latcrc , datur rcliquorum Jare- 
rum quodlibet. 



pt t intriangulopUno obli- 
quangulo \^4BCy datis anguUs 
ad <J/> 20. gr t 10. ad C, 6o. gr. 
2f 4 atqueadeoadB % pfi.gr. 2/. 
per3.conf4p.prop. /. data cfi ra- 
tiolaierum hocmodo: 
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JB,f6pJSi2.finusanguli ACB ' *°*i r ' 2) / 
- ^C,t447S2tfinu4anguUBAC t 20.gr.i0. r , > j 

AC,pS6^292.finus anguiiABCypp.gr. 2/. fivt oomplementt ad 

/emtctrculum. Sogr.33'> 

Jguodfiergo praterea detur lam unum,v. g. tatus AB,34-f<dum : 

dabunturetiam Lattra reliqua BC,& C.Nam 

I. Vt\^*BJ6pM2.adBC>i447S2t- 

ita ^B^fed. ad BC, v&gT&pe*- 

Item: 

II. VtK^fB,$6Mt2>*d^C,pS642 9 2. 

ita ^4B,34.ped. *d<^fC,*t{gffi& ftd. 
Veltranfpofitis terminis intermediis. 

I. Vt^ACBJ69W2. ad <^fB,34.ped. ita BAC,J447S**> ** 
BCrj&ped, 

II. Vt^iCB t S6 9 3Si2.ad^B^4>fcd. ttaABC, 9*64292-** 
%j£C>$0$ptl 

CONSECTARIUM SECUNDUM. 

Datis duobuslateribus cum angulo unicorum oppofito, 
daturetiamangulusaltericorum oppofitus. 

Vt , in praditto triangulo 

obliquangulo ABC t datisduo . 
buslatertbus, AB t )4.ptd. & 

BC , nl^ r % f ed - cum an " 

gulo ACB,unidatorumlate- 
rum,nempe lateri AB,opfofi 4 
to,6o.grad. 23'. dabituretiam 
angulus BAC, alteridatorum 
hterum. nempe lateriBC, op- 
pofitu*. Namper datuman- 
gulumACB, 60igf. 2/. datus 
eHfinui illm attpii k^B, 




N 
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Ittjftt. Diccigitur: rt^fB,Lt**!4.pcd.MdBC, faftm&Aft| 

fed. tta ^tByfinm *nguli ^iCB, St 9W t. adBCfmum anguU BAC, 

Vel tran^fituterminuintermediu. 
y*^fB t 34. ped. ad ^CB, $69x12. ita BC t /^lf^f ped. a* 

CMfinminftniJh0CanonumargitfereJp$ndetan^ulw 
BrgoangulusBACettzo.gr 10'. 

Nota. Inufuhujusconfe^ariiambiguitas inciderepo- 
tcft: Si vidclicctdcnturdu0Jatcra,quorurn altcrumfitlatus 
maximum \ unacum angulo, minori datorum laterum oppo- 
lJto: &quxraturangulusmaximo datorum laterum oppofi- 
tus. Quiaenimisanguluspotcft^flcjvelacutus.vclobtuhjs: 
utnushbet autem finus eft idcm : per 1. conf b. p, 2. invcnto 
linuanguliquafiti, dubium eft, an is fimis indicct an^ulum 
acutum , anobtufura. 




n>intriangub obliquangulo ^BCjtdentur dutlatera^fCl 
*2.ped. & BC> to.ped una cum angulo BAC24.gr.s0'. 10". ejr 
turangulmK^BCtmaximoUteri^Ctppofitm :Sidtxtr*. 

Ytlatm 
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Vt Utus BC y ro pcd ad Utiu ^AC 22. pcdum : ita BC \finus anguti 
BAC, 4200241. ad^ACfiaumanguiit^BCypromptequideminve- 
ncro ftnum AC > 0240^0^ x^ft, quia isfinus ,cHfinus ejr acuti ADC, 
<67.gr.11.34.qucm arcus ABC. obit ; ejr obtuft^ABC, tt2.gr. 2?. 26". 
quem arcus Ca D C obit : duhium cfi, an anguius , pcr finum illum itt- 
dicatus fit obtufus n2.gr.2S' 20". anacutus O7.grad.if.14!', Nc^aiiter 
dubium hoctoili poteH % quamftpr*ur rciiqua tria data , (qus non mi- 
nus in acutangulo ADC,quam in obtufangulo ABC, inejjcpoffunt : po- 
fttisnimirumUteribus BC&DC, atque adeo ettam angulis BAC tjr 
DACy *qualtbus)ftmuietiam hocdetur,veiex accurata trianguli foU 
vendi dcitncationc pcrfjtictatur , utrum angnlus quafitus ftt obtufus, 

AXIOMA TERTIUM. 
ln Trtangulis pknis univerfis: 
Uc fumma duorum laterum addifterentiam eorundern; 
ita tangcns dimidii fumma? duorum angulorum oppofito- 
r um ,ad tangentem differcntia? infra, vel fupra dimidium, 

Declaratio» bt Triangulo pUno obliquangulo x^ABC, dico 
tangentem dimidii/umm* duorum angnlorum adxyiejy Bycfifc ad tan- 
gentcm differentU anguli Byfupra , ejr anguii \^4, infradimidium : Vt 




A*Z- ^ 

tilfummaduorum UterumBC,dr<^fC, angulisiUisoppofttorum, ad 
differentiam corundem. 

Demon s t r at io.DefiriptoenimquadranteABC,fiatuantur • 
anguti DAE, ejr EAC, anguiis prioris Jcbematis t^ABC, tjr BAC 9 
stquaUsi i^Acproindcfttfumma duorum tUorum angulorum , nngulus 

N 1 DAC. 
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DAC.DimidiumillitufummaJit DAF> velFAC. DifferentU anguli 
DAE ,/upra dimidium DAF 9 vel anguU EAC , infra dimidi- 
um FAC,fit angulm FAE. Subtenfa fumma duorum angulorum fit 
rettaDC. Sinus anguUmajoris DAEfitretta DG. SinmamguUmi- 
noria EACfit retta CH Tangens dimidii /umma duorum angulorum 




fit FM, vel FK. T tngent dfferentU injra, velfupra dimidium fit FE~ 
Iam T riangula GDP,& CPHfunt aquiangula per+.c,4p. p.i. 

PropterdquaUsDPG,&CPH t per up.i.&rettosadG &H,pcr$. 
c.jf.z. Ergo in hocfecundo fchemate : 

Vt PD,ad GD,ita PC t ad CH,per tf.p.r. 

Sicutinprimo t 

Vt AC,ad ABC,ita BC,ad BAC$eraxiemafecundum. Lateraigi- 
turDP, & PCprorfuseandem habent rationem infecundo fchemate : 
quamlatera AC & BC, inprimofchcmate. Jguarercttam DC,pro 
fummadatorumduorumlaterum AC & BC t partesveroDP &PC, 
pro ipfis duobui lateribusAC& BC t affumerc licet. £>uopofito,NP t eft 
differentia duorum laterum.Latera autem ibi AC& BC,hicHP&PC 
data/unt. Data igitureHetiam differentiaeorum laterum NP, & ejus 
differentU dtmidium OP.Porro,quia Triangula compofita A KLFEM , 
& ADNOPC,/unt undifr aquiangula : proptcrparallilts DC& KM. 

Ideo 
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ideodrUteraejrlaterum fegmentahabent profortionalia,fer4^.& 

47. f. 1. ^fcfroinde: 

Vt DC,fummaduorum laterum : adNP,differcntiam eorundem: 
Ita KAidupla tangens dimidiifumm* duorum angulorum ,adLE, 

duflam tangentem dtffcrentutinfia , vel/ufradimidium. 

Vel: 

VtOC,dimidium/ummdduorumUterumadOP, dimidiumdiffe- 
rcntia cernndcm : 

ItaFM, tangens dimidii fumma duorum angulorum opfofitorum 
ad FE,tangentcm dtffcrentia infra, vclfufra dimidium. 

Vet: 

Xetcntisfrioribus quidem duobusproportionie terminis integris: 
fofierioribm vcro dimidiatis : comfendiofioris 
calculi gratia , 

Vt DC,/umma duorumlatcrum adNP, differentiam eorttndcm T 
ita FM,tangcnsdimidiiduorumanguUrumoppofitorum adFE,tan- 
gcntemdifferentiain/ra,vel/upradimidium ¥ Tfamuttotum adto- 
tum : ita pars ad partcm. Ergo ut tota KM, adtotam LE , ita dimidis 
FM,addimidiamFE, 

CONSECTARIUM. 

Igitux in Triangulo plano obliquangulo , datis duobus la- 
teribus,cum angulo ab lpfis comprchenfo: daatur etiam rdi- 
qui duo anguli„ 




N 3: Vt,in 
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Vt> intriangulo fkno obliquxngulo ABC , ^/w duobus Uteribud 
k^AB>6. cr BC,j. pedum, und cum anguto ABCyi07.gr. jo. dabuv- 
turettam anguli JSAC y er BCA, hoc mo 0. 

Summa Uterum datorum eH 0 . dijferentid j. 

Summa anguiorum ad ejr CeH 72 .gr. jo .per 40 p.r. 

pimidiumtllif4sfummdyi6.gr, tj'. Ejustdngens7JS2joj. 

Dkoigitur: 

Vtfumma datorumUterumo. dddiferentiamecrundemj.itdtdK- 
gens dimidii/ummd angulorum oppojitorum 7)i*}0)\ ad 244410 t. 
tangentem arcmtj.grad. 4? -4* differentU anguli infra , & Cfu- 
fra dimidium. 

Etgoerunt: 
j6.gr, /5'. 0'. ji.gr, r$\o'. 

Subtr. tj. 44*4* Adde. t?. 44.4. 

AngulusBAC *2.gr.jd.$6".AnguluspCA.40. $0,4. ^ 

AXIOMA QUARTUM. 
In T riangulispUnuuniverfis : 

Uc latus maximum ad fummamreliquorumiaterum,ita 
differcntiareliquorum laterum , ad fegmcntum lateris maxi- 
mi:quodcmto,inrchc~ti dimidium pcrpendiculum cadit. 




Dscla 
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DscLARATio. SitT riangukm obliquangulum i^fBC, eiuj% 
Utus minimum ^yiC, maxtmum BC. Radto Uteris minimi^Cycen- 
tro K^Adcfcrtbdtur circulm CD EF ,Jeeans reltqua duo Utcra in punclk 
ErjrF. EtUtmKyiB ,porroproducaturtnD. EritfyBD^fummaU- 
tcrum AB & AC. 2{am AC ejr AD^quanturpcrfirucluram^ BE, ve- 
ro erit dtjfercntia Uterum AB& AC.Nam AE & AC>rurfu4 dquan- 
tur pcrfirucluram. Dko , 

Primum ejje, ut CB >*dBD, ita EB adBF. 

Dcind$,perpcndtculum <^AG> biJecarcree?amFC r 




Demonstratio. *Ham,q*odaiprimum attinet, FccJangm- 
U dqualia habcnt Utera rcciproce proportionalia per zjc. 42 p.i ^itqui 
obiongd faclacxBDdrBE, ftemexBC&BF,JuntreclanguUdqud- 
iia. ErgohabentUteramiprace proportionaliaiadcofyutbCadBD, 
UdBEadMF. 



tMinor 
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UlJrtOr probatur. Nam qud uni funt dquaU* , etum inter fefefunt 
dqua/tt.^Atqutobionga ex BCejr BF. Itemex BD & BE>funt dqudUd 
uniquadratorec7d t BK,iangentu dnguU BAK. Ergo etiaminterfefe 
funUquaUa. 

Olfinarrurfumprobatur.^c primumquidemdeobiongo BD>ey 
BE,quodftt dqudiequadrato BKftcprobatur: Sirefidbifeclacontinue- 
tur> oblongum conttnuatd & continuationhcH dquale quadratorecld 
exbifegmento tjrcontinuationecompojitd: minuaquadrdtokfegmen- 
ti,per44-.p. /. Atqui ED> efi reclA btfetla in A dr continudta abEin B. 
Ergooblongum continuatd DB & continuationU EB , cfidquaiequa- 
drato AB,minus quadrato EA> cuidquatur AK,perconJirutJionem. 

K^Atquiquadratum\^iB,minu6quadrato AKeH quadratum BK 
per$o,p.r. 

Ergooblongum BD,BE, dquaturquadrato BK. 
Deinde verb , de oblongo BC,BF, quodfit dquale quadrato BK,ftc 
. probatttr. 

Oblongum BC, BF,efi dquale quadrato BG>minu6 quadrato FCper 
modocitatam44 p.i. 

Umaddeadoblongum CB,BF, quadratum FG,ejrin/uperquadrd- 
tum y^G. 

idfifatlum fuerit, oblongum BC,BF,unacum quadratis FGejrAG, 
eritdqualequadrato AB. 2{amper additionemquadratiFG ,complc- 
turquadratum BG,cuiquadrato BGfijungaturquadratum /iG> confi- 

citur quadratum AB. 

Atquiquadrata FG&AGfuntquadratum AF>perso.pj.cuidqud- 

tur AK,perfiruftuTAm. 

Ergo obiongum CB rjr Bbunacum quadrato AKeH dquale quadra- 
toAB. K^AcproindefmequadratoAKeHdqualequadrato AB minus 
qttadrato AK,hocefi,quadrato BK$er$o.p.i. Cdtcrum, quodfecundo 
Ucopropofuimu4,deperpendicuio AGbifecanterefiam FC>idfisproba- 
tur.Jguid Trianguium F AC ffi daualium laterum FA ejr ACperfiru- 
tfuram.Ergoperpendicuium AG>bifccat bafin FG>per2j.p.u m 

Igitur 
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TgifurinTriangu/o obltquangulo , utUtudmaximumad fummam 
reliquorum Uterum: ita dtjf rentia reliquotum/aterum adftgmentum 
Uterismaxmi % qno demto inrelttk dimidium ferpendiculum cadit. 
JguoddemM/irandumerat, 

CONSECTARIUM. 

Datis igitur tribus trianguli planiobliquanguli lateribus, 
datnr utrum vis fcgmentum maximi lateris,in quod ex angulo 
maximo pcrpendiculumcadit* 

Vtjn trianguloflanoobliquangulo ABCfint data tria Utera 

AB, 2$.fedum> 
BC>2t.fedum> 

AC, rj.fedum. 

J^dranturautemfegmentaUterUmaximiBCjnquorHmcoucHr- 
fimferfendiculum cadat>ncmfc retla BG, & GC. 




s 

Latus maximum BC , t8*t, pedum. Summareliquorum duorum 
Uterum eH ??.fedum : differentia 7. Dico igitur : 

Vt BCjatui ma x.21. fcd. ad BD Jummam reUquorum duorum U- 
terum.jf.ped.ita BE,d/fferentia reliquorum duorum Uttrum y y fed. ad 
Bb\n.ped.quo fegmento demto>dc BC>2 i.fed. relinquitur FC> to.fcd. 
CHjH4dimidiumcttFG,velGC,$.fed,ErgoGC,ett$.GB>it.fcdum. * ■ 

O Scholion. 



TmCOKOMETMJB 

SCHOLION. 

K^ximAqturtkmetidmftcproptmponB. 

De fummaquadratorurabafa&crurisunius, fubtrahc quadratam 
alteriuscruris: rcliftumdividc prr duplam baiin, & habebisfcgmeo* 
sum bafeos iater perpeadicalum & crus pt ira6 furatum iotcrjaceo». 



M 




Declar atio. Sittriangulumtbltqudngulumvdrium aec ,&fint dat* 
Uttra AB % BC,&AC. Qudratur auttm ftgmentum GC. inter pttptnduulum BG. 
&trm BC.intet')*cens. Dtco ^fidefummaquadrdUrum bafeos aC& (ruris fiC 
fubtrahatur quadratum Uterie AB 9 &reliilumptr du t U fofin AC. dmdatur*. 
txitnrum ejfc figmentum GG, 

Demon- 
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D e Morcr stratio. Jguadratum enim lateris \^4B.nempe quu- 
dratum k^ALMB. aquale eH quadratis laterum AG. & BG.ftmulfum- 
tupcr$o. prop. 1. lam, quadratum laterU k^AG\ eH ANFG. Jjhtadrt- 
tum tateru BG. eHBDOI: pofitu nemperecJuBG & BD.aqualibus. 
Brgo.fi quadratum ^ALMB. a fumma quadratorum k_ARHC ejr 
BCEK.fubtrahas , reftabunt duo Gnomones 2Q1G ejr DEI. Gnomon 
autem DE Uquatur quadrato Uteru GC. 7(am quadratum lateru 
BCpoteH quadratumlatcrum BG dr GCrurfumperso.prop. 1. ^yit- 
quiquxdratum laterisBG. dequadratoiateru BC.jamdetrac7ume&. 
Igiturquod remanfity eH aqualt quadrato iateris GC: quod quadra- 
tum fi adGnomonem T^HG. inrettam RHJ^extenfumaddaSyeffi- 
ties obbngum NCPN. quod divifum per iongitudinem NC. hoceH t 
per duplam ^AC* exhibet latitudinem CP. aquakm recla GC.per 
Jirutfuram. 

Illustratio pernumcros» Sintdat*latera,ut ante-.AB. 
20. BC. n. k^AC. zi.pedum. guaratur autemfegmentum GC, qu$t 
jedum? yL,$.T$tu4calculua itaerit. 

AC. 21. BC. 13. K^AB.20. 
21. 1?. 20. 

42. 7?. 

^44t. Q 16$. • 
Summa. 610. 

Rcliftum. 2io. 
\jiCduplum. 4* (S* GC. 

.210+ ' . 

• * 

o * XISUS 



Digmz 
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USUS PRitCEDENTIUM ; 
Axiomatum: 
Sivc 

Manudu&io, qua oftenditur, quomodo bcncficio pauco- 
rumillorum axiomatum quodlibct triangulum planumfol- 

vi poflfic 

Incrianguloquovisfcx func: nempe cria laccra & rresan- 
guli.Horum cribus quibufcunq; in trianguloplanodacis, re- 
liquacriaperprscedenciaquacuoTaxiomaca invcftigari po£ 
/unc: &: quidcm inccrdura variis modis : unico cafu excepto: 
fi ncmpe foli trcs anguli dencur. 

Indc cnim nullum lacus inveftigari potcfl:. Js>*i* tres angult 
trianguliunius y trtbusangu/u Trianguli alteriu* stquales effepojjunt; 




A 



etiamfi latera omnino fint indqualia. Pt tres angu li Triangulorum 
ABC& DBEfunt dquales : propter bafis k^AC ejr DE , parallclas per 
3f.pj.& tamen latera T rianguli ABC^multo funt majora, quam late- 
ra T rianguli DBE. Hic igitur cafus : is% folus : a T rigontmetria exei- 
pitur. In Cdteris omnibus , exquibufvU trtbus datis quodlibet quartum 
invcnirclitet. Jj>uodperinducltonemomniumca(uum demonfirabi- 
rtt us p hoc m odo t »«, 



Digitized by Google 



Triangulum planutn eft rc&angulum , vcl obliquangu- 
iurru. s 

I. In Triangulo plano re£tangulo : vel dantur omncs an- 
guli (datc nimirum untcoacutorum) c um uno latere : & quxrun- 
tur rcliqua duo latera. 

z. Veldanturduolateracum unicoangulo, ncmperc&o; 
& quaeruntur reliqui duo anguli ; & latus ccrciu m. 
Utriq* cafui fatisfacit axioma primum. 

In trtangulo pUno obliquangulo : 

i. Vcl dantur omncs anguli : (quoties nimirum duo dantur. 
H*m tertius femper eft redquorum duorum compiementum ad duos 
refttStper i.c.+p.p.t*} cumunolaterc, & quarruntur rcliqua 
duo latera. 

z. Vcldanturduolatcra, cumangulo, unt datorumlate- 
rum oppofico ; & quxritur angulus alteri datorum latefum 
oppo ficus ; una cum latere tertio* 

3. Vel dantur duo Iareracum angulo abipfis comprehcnfo; 
& quxrunturreliqui duoanguli, cum tertio latcre. 

4. Veldehiquc danturomniatrialatera, & quarrunturarir 
gulu , 

Prioribus duobus cafibus plcne fatisracit axioma lecundu. 

Intertiocafuduo anguli ignoti rcpcriuntur, pcraxioma 
tcrtium : & deinde latus tcrtium per axioma fecundum, 

In quarto cafu primum fit dislocatio trianguli plani ob- 
liquanguli, in duo re&angula: dimiiTb in latus maximurru 
perpendiculo : per axioma quartm : deinde in tnangulis 
iilis reccangulis quilibet anguii inveniuntur per axioma 
primum, 

^ Sedejr per /olumprimum axioma priores tres cafus expcdiri pof 
funt.fi modo abanguio aiiquo ignoto in Utu* oppofitum ignoium velin- 
tra^velextratriangulum: {tn quocafulatusignotumanttafatUpro- 
iongandum cH) perpendiculum dimittatur: ejr ita triangulum planum 

O 3 obltquan- 



uigiti 




ITO TjUCOWOMtTRttl 

*Mf***g*t*m in duo rcClangula dislecetur ; fivepcrpendiculum cadaf 
extra yftve intra triangulum. 

(Por/obdccondttio: quod latut perptndtcttlum excipient ignotum ejfedebeat, 
tantum inexemplis fecundiaxiomatielocumbabet ,tn cxemplutertu axtomatu 
planorumnon ttem.) 

Vt i.Sideturtalisproportio: 
Vt K^AB t ftnus anguU (JfCB ad 
BCjinum anguU BAQita AB, 
latusadBC Aatus : peraxioma 
fecundum. 

Eodem cffetiu diccre potes: 
peraxiomaprimum : 

1. Vt^B.radi 
numanguliBAD; 

ita ^AB latus, ad BD latus. 

11 VtBD radius.ad BCyfecantcm anguli DBC, (qui eH cemph 
tum*nguUBCDy)itaBDylatus adBC t latus. 

2. Si detur talis proportie : 
Vt K^iBylatus ad BCy latus, iu 
i^AB t Jinut anguli ^fCB , ad 
BCftnuanguU BACypcraxio- 
majecundum. 

Bodem effcftu dicere petcs, 
pcr axiomaprimum. 

I. Vt BCy radius ad BDyftnu 
unguU BCDyita BC % latusad 
BD t latus. 

II. VtBD, latus ad AB UtOs : ita BD radius , ad^^ficantem *n- 

guli \^ABDy cujus complcmentum cHangulus BAD. lpfe vero anguius 
K^iBDyCompofituscumangulo DBCytfficit angulum ABC. 

S.Sideturta/isproportio: Vtfummalaterum AB & AC, addiffe- 
jrentiam eorundem-, ita tangensdimidii fumm* angulorum ABC& 

AC3> ad 
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ACB, adtangentem differenti* 
infia , vel fufra dimidtum ; fer 
axioma tertmm* 

Eodem effeclu dicere f$tes % 
fer axtoma prtmum. 



III 




anguli BAD , ita AB , latus ad 
BDlatus. 

tt. Vt ABraditiSy MsTAD,f- 
num anguli ARD, ita AB,latus 
ad A D,Utus : undeft detrabas latm ACjrefiat latusDC. 

II t. Vt DC latusad BDlatusv tta DC,radusadBD , tangentem 
anguli D :B,quo addtto adangulum BAC, cr fummadctracladedu$~ 
iusrec7is,relinquiturahgu/us ABC. ^uad fifratcreavelisla- 
tus BCydicesitidemferaxiomafrimum : Vt radius DC % 
ad fecantem BC anguliDCB % italatssa 
DC % adlatusBC. 



• - 
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Pitiici Grunbergcnfis 
TRIGONOMETRI£ 

LlBER QUAHTUS, 

De dtmenjtone JrianguUrum Sfhdricorum. 

Axiomata proportionum in TriangulisSpharricis exiftcn- 
tium prxcipuaA^domncmcorumfoJutioncm abundcfuf- 
ficicntia funt quatuor. 

AXIOMA PRIMUM, 

■ 

In Trtangulis Sphdricu reclangulis plurtbus , acutum ad 
bafes eundem habentibtu : 

« 

Sinus hypotcnufarum & pcrpcndiculorum omncs funr 
intcr fcfc proportionalcs* 

Declar atio. Sitffharapropoftta KMTAD , ejr fint inea: 
hortzon KMFA : psltu hori^ontu D.ctrcuit fer folmm horizdntis D 
tranfeuntes KDF ejr RDC fccantes hortzontem angulii ad KRF fjr C 
reclkfer tf.p. r.circu/ua horizjonti obltquus CMEA ,/ecans verticalem 
KDF\ anguiis ad £, refitt : quippe qui perejm polos Lfti & tranfeat: 
fcr$7f.t.acvicifpmabeofe8 9 induosquadrantesMEejrEJpert6.p.i. 
In tfia jphdra t ejrin ifiacircukrucojittutionefint interalta duoT riaguld 
Sphdrtcd reclangula ABC&AEF t ejr ftntinillujoyfotcnufd AE&AB, 

perpen- 
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perpendicuU EF& BC,l>afes^F& t^C &acutmadbafesy^F,& 
i^fC, idem EAFvelBAC. Denifrfmm bypotenufirum ^E,& AB, 




Jlnt *e&£ 1E raditu & GB. Sinus vcrbperpendicuUrum EF& BCfmt 
retfa EN& BO , omnia perj.p.J. Dti^tm , Stnus ilios hypotenufi- 
rum &perpendkulorum,nempe finm EN& BO, omnes ejfe m- 

tcrfefcproportionaUs : adeo^datis quibufcun% tribm , clicipojjequar- 
tum. cUnm:dicoeJfcs 



Vt IE , ad EN> ita GB t ad B0,& vicijfm 
Vt GB, adBO , ita lE , ad EN,& contra. 
YtNE,adEl,itpOB t ajiBG. 



Vct 
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Veltran/pofitisterminuintermedtu,per'42.f^ 

Vt IE , ad GB,ita EN r dd BOfejr victfftm 

Vt GB, adlE t ita BO ,ad EN,ejr coutra. 

Vt NE, ad OB , ita EI t adBG. 
Demunstratio, Sienimfinus GB ejr BO, conneflasretJa. 
GO, ut fiat inde Ttiangulum GBO, manifefium eH T riangula GBO ejr 
lEN,forc aquiattgu/a. Primum enim , quta rccJa EN ejr BO , pcrpcn- 
dicularhcr cadunt tn fubjcclumplanum CWFC , pertbefin , ejr fcrj^ 
c.t2.p2.ldeocumomnibuslineuin eipianoduclu conftituunt anguUs 
reclos : adeofy anguli ENI ejr BOG,funt recJu Dcinde quia recJa IE ejr 
GBfunt tnvtcemparalleUpersS p. i.quippe ad candem rcdam lA,nor- 
males perj.c.7.2. totum autemplanum CMEA , ubig { eodcm angulo ad 
fUnumtJMFA,eHincUnatum:ideoetiamparalIeUtn eoducJa IE& 
GB,adparallelas INejr GO, in plat.o iJMEAfibifubjcfldS codem angu- 
lo funt inclinata : at% adeo anguli EIN ejr BGO ,funt aquales, Es pcr 
confequens in-Triangu/u IEN ejr GBO ,jam duofunt anguliduobusa- 
quales. Ergo etiamtertius tertto eft aqualis : pcr 49 . p. r. acproinde 
TrianguU IEN ejr GBO ,funt aqutanguU. guod /i/untaquianguU r 
etiam Utera habcnt circa aquales angulos proportionalia,per 46. p. r. 
adeoQ { funt : Vt IE ad EN, ita GB> adBO, ejrc guoddemonfiran* 
dum erat. 

iLLUiTRATio pcr numeros. 

Sintergodatarhypotenufx AE , 9o.^r.& AB, 42. gr.una 
cumpcrpendiculoEFi48gr.i5.m.Q^uxraturautemperpcn- 
diculum BC. 

f \^AE 90.gr. [lEuoooooo. 
K^Arcuum^ k^AB ,4*gr~ -s Sinus^ CB 6091306. 

datorum ^EF, 4S.gr. 2$.m. [fitit 74709 1*~ 

Dtco igitur : 

VtlE, 10000000. ad EN,747P0f2,ita GB,C6frjof.ad BO,soo$ojf. 
yyitqui finui $oo$oiS.in tabulis rcfpondet arwso.grj.m. 
Ergo pcrpcndiculum BC t cHio.gr.2 s m^ 

Sint 
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Sintviciflimdatarutrjque hypotenufse unacum fuisfini- 
bus,ut ante. Sed ex perpendiculis fit jam datum pcrpendicu- 
lum B G, 30.gr.!. m.una cum iinu fuo BO, 5 00 jojS. Quazra- 
tur Autem perpendiculum £F. Dico : 

Vt (JB,66pt^6 adUO^ooyiS.ita /E,tcoooooo.adEN,74jp9r2. 

i^ftqutfenui 747191*.™ tabulti reffondet arcua 48 ^r. 2$, m. 

Ergo arcus EF , est 4f.gr. 2f. m. 

Sint contra dara utraquc perpendiculaEF & BC unacum 
liypotenufamajore AE. Quaeraturautem hypotenufaminor 
AB,Dico: £ 

Vt EN,7 479912 ,ad lEiiooooooo.it* BO,$oo$oiS. ad GB, 6691306. 

K^Atquiftnut 6691106. in tabulit rejfondct arcus 42 .gr, 

Ergo hypotcnufa ^yiB, cH42.gr. 

AXIOMA SECUNDUM. 

In Tmngulti Spharicti Refiangulti pluribm , acutum *d 
bafes eundem habenttbm : 

Sinusbafium &: tangentcs pcrpcndiculorumomncsfunt 
interfefc proportionalcs. 

Declaratio*. In prtorc diagrammatc : ejr in iifdem T riangu- 
lu ^AEF, ejr t^BC, in qmbmfmm bafium t^AFejr ^fC ,funt IFcjr 
HC. Tangcntts vcrb perpcndiculorum EF ejr BC/unt LF ejrPC. 
Dico: pnus illos bafium ejr tangentes perpendtculorum nempe fmus 
IF & HC, ejr tangentes LF ejr PC, omnes effe interftfe proportio- 
nales:aiecqucdatis quibufcunqtte tribm, eticipoffe qttartum.Clarim: 
Dico efej \ 

Vt JF t ad FL, ita HCad CP, ejr vicijftm 

Vt HC, ad CP, ita lFad FL, ejr contra. 
. VtFL,*dFI,itaPCadCH. 

p 1 ra 
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rtIF t *dHC>ti*FL*dCP t cjrviciffm 

rtHC t adlF,it*CP*dFL t ejrcontr*. 

ftLF t *dPC,it*Fl*dCH. 

Demonstr atio* DucHsenimreclu ILejr HP , compktifa 
Tri*nguluILFcjrHPC t Tri*ngul*t&* ILF cjr HPC t crunt*qui*n- 
gul*. Ergo&Uteribu* proporttonaha per^tf.p. t. TrtanguU autem 
ILFcjr HPCerunt*<fuianguUpropterrcelo$ad Fejt C t &*qu*U$ad 
I&H,*cproindeeti*m*dL&plper4Q,p.t.Angultp$rro ad FcjrC, 
nempeangulilFL&HCPfuntrecli'. qui* t*ngcnte$ arcuum perpcn- 
dicuUrium EF& BC> ntmptrtcl* LF& PC,funt intotum planum 

ctrcuFt 
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circuti MFAperpendtcu/arcs,perthtJinejrperS.p.2. Ergoetiam inti- 
ncas IF & HCytn illo pUne dut.as. Anguli dcut% adlejrH» nempe an- 
guti LlFejr PHCfunt aquales : quta recJa IL ey HPypcrtdcm pUnum 
ductafunt ejrinterjefe ey adpUnum cinuti tncltnat tonu KD } -partllc- 
U* Mquatibus igiturangutisfunt ad Jubjctlas paralielas IF ejr HC y in- 
ctinata.Jj>uadua y IFcjr HC t proptercaparatieUfunt : quiautra^/unt 
adrecJam IA normalcs,pers.c. 7.p.2. Recta autem ILejrHP Junt pa- 
ralieU: quia funtextremitatcsdiuarum T riangu/orum ILF ejr HPC, 
qua totitfuupUnisfunt invtccmpara/UU.quippcfuper bafes IFejrHC, 
paratietaspcrpcndiculariter proptcrtangcntcsCD &FL>perpendicula~ 
rcs.)crctla. KettadcnifylLejr HP \ funtperidempUnumfemicircuii 
MBA t duc7a:quiafecansquidem ILcumfccctctrculum MEA,adpun- 
dum E,n$n nifipcrpUnum iiiius circui tncedercpozeH. Simtltter^ fe- 
cans IP, cum fecet eundcm circu/umMEA , ad punctum B, non nt/iper 
fUnum cjufdemUHusctrcutiinccderepoteft. £)uodplanum quiaplanu 
eft, idco fi cxtendercturfecundum tincam reffam IP y in tarigtntem PC, * 
adpunilum V.tncumbcret: adeog.punttu P,eJJet tnplano circult MEA% 
fatvextenfof conjtitutum. Atqutincodcmplanc retiampunftum H,(f? 
confiitutum.Ergorecla PH^eHtincaintcrduopunclacjufdempUniin- 
terjccJa-.acproindcpcridempUnum dutla. ^ua omnia demonjtranda 
cruntv 

Illustratio pcr numeros. Sintergo data? bafes AF, 
90.gr. AC.jo.gr. 51'. 46"* unacumperpendiculoEF^S.z'^ 
Quaeraturautem perpendiculum BC. 

fo^j oo.gr.o'. *Y f 10000000 IF. 
Bajium-l ysinus^ 

\j^fCjo.gr.$f 4*". } Junt. { $1292*6. HC. 
Perpcndicnti FF>4*. 2$. Taugenscit 11262872. LF. 

Dtcotgitur; 

Vt IF, io:oooco. ad LF, 11260872 , ita HC, sr2fS*S. ad PC % 

Ung.tfiu62. 

P 3 \~Atqui 
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^A:cfui Tangenti $ 7 81262 in tabulis rejjortdet arcus 30. gr. 3. m. 
Ergo perpendiculum BC, eft ?o.gr,2.m. 

Sinz viciftim data: utr 1 q ; b des,una cum fuis finibus, r.tan- 
te. Sed ex perpendiculis fit jam datum perpendiculum BC, 
30, gr. 2. una cum t,angente fua CP, 5781*62. Quarratur 
autem perpendiculum EF V Dico: 

Vt HC, vzoStf. ad CP, $7^1262, ita IF, 10000000. adh'L. 

tang. H269S72. 

K^4tqui tangenti 11260^7 2. in tabulu refpondet arcus +S.gr. 2$.m. 
Ergo perpcndiculum EF,eH 4Sgr.2f.rn. 

Smt contra data utraque perpcndicula EF &BC,& eorum 
tangentes LF & PC , una cum bafi majore AF &: cjus finu 1F. 
<^u«xratur autem bafis minor AC , five potius ejus finus HC. 
Dico: 

Vt LFMng. 11 260 $7 2 ad FLrad.rooooooojta PC,tarrg $7^1262. ad 
HC,$ r^pSfS finum arcus ;o.gr.$t ' .46) \ /giturarcusfivebafis^yiC, oft 
}0.gr. si.m 46', 

Appendix. Exhis duohtis axiomatibus , ejr eorum declaratio- 
nibus ac demohflratiombus intclltget ingeniojus Uclor-.cura fmibus ba- 
fium adfinus perpendiculorum,& contra,argumentarinonlueat:cum 
tamenk fintbus hypotenu/arum adfiiusperpenduulorum ,ejr contra, 
ar^umentari liceat : quia nimtrum fintu bafium ejrperpendiculorum 
mcadem T riangula retliltnea non concurrunt. Jjhtodetiam dotltjfi- 
mos alioqui maihematicos intcrdumrionanimadverttjfevideas. * 

AXIOMA tertium. 

fn T riat:gulis SpharjctA univerfis: 
Sinus latcrum , finibus oppofitoru angulorum funt dirc&c 
proportionales. 

Declaratio. Primum eflo Triangu/um Sphdricu m ABC, 
reftangulum ad C.Dcinde continuttis later>bus AB ejrAC\ejr CB, ufa 
adquadra. ut fiant AE> AFejr CD,ejrdtmtfiuexpo!o quadrantis ^iF, 

nempe 
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ntmpeexpuntlo D,aliU duobus quadrantihm DF,tjr DH,at%ita eon- 
ftitutU tribus TriangulU novU: reclangulU quidem BDEtjrGDE,ob- 
liquangulo veroBDG. Dico. 

In T riangulo fjthdrico reclangulo k^BC eJJL> : 
> Vt ACB,adAB,it* ABC,adAC t & ita BAC.ad BC 

Veltranjpof1tUterminUinUrmediu.fer4z.fJ, 

Vt k^ACBM ABCyita\^B,adAC t & 

Vtt^SCB>adBACjta^4B,adBC,&c, 

SimtliterfyinTrianguloJpkdrico obliquangulo BDG,dicoeJJLji 

VtBDG t adBG,itaBGD t adBD > tjrita DBGadDG,tjrc. 

DfcMONST.RATlO* 7iam,quod attmct ad reelangulum ABC, 
meo ACB tjr AE. ltemq 2 BACejrEF, tjrexalteraparte ABC , & OP, 
hoceft t angulie}rmen[urd illorum angulorum : 

(Nam uc EF, cft menfuraanguli EAF, & OP, mcnfuraanguli ABC, 
ita NDjive illi aequalis A E,vcl OB.cft mcnfura anguli ACB,pcr 77 .p.i 
Junt ejufdem quantitatU. 

Ergo perinde elt ,Jivedicam :. 

VtACB,adAB,ita B4C,adBC,ftvc-j 

Vt^4B,adAB,itaEF, adBC. 

Atqut hoc vaietypcrprimum axioma ftharicorum. Ergo etiam illud. 

Uem 
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Itcm perindc cH ,five dicam : 

Vt ACB,ad^iB,itaABC,ad^AC \ fi™^ 
Vt OB,ad^4B,ita OP, dd^yiC. 
^jftqui hoc vdet t perprimum dxiomd Jphdricorum. 

Ergoetiamtllud. 
Jjhid vcro conveniuntnni tcrtio , ctiam intcrfe con vcniunL 

^sftqui per demonfiratd : 
Vt ACB,ad AB,itd ABC,dd^C, &itd BAC, dd BC. 

Ergoctidm 

Vt x^BC, dd^fC, itd BAC, ddBC. 
Vcindc.quoddttinctddobliquanguIumBDG.^tdpcrJm^ 

tioncm Rctldngulorum funt: 

VtDB>ddDEB,itdDE,ddDBE. Et 

Vt DG,ad DEGjtd DE, ddDGE. 

Velpcri.c.7.p.2.ddDGB. m t 

• Idco pcr tcrminorum proportiondltum fermutattonem tttdm 

crit : 

Vt DG,ddDB,itd DBE, velDBG, ddDGB, &c. 

Similitcr% : St apunclo B , in S,drcwferpendkuUru demtttdtur. 

guidtumcrunt: 

VtBD,ddBSD,itdBS,ddBDS. Et 

Vt BG, ddBSGy itd BS, ddBGS. 

Sivcperi,c.7.p.2.ddBGD* 
Ideo ctidmcrit: 

Vt BG,adBD,itd BDSftvc BDG, ddDGB , &c. 

T^dmftftnt 

Vt4.adti,itdr.ddj. Et 
Vt2.ddi2,itdi.dd6. 

Erit ctUm 

Vt2.dd4>it*h**6. 

Illi*. 
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i. Illustratio pcrnumeros, Intrianguloigiturfphxri- 
core&angulo ABC , primum fintdata ACtf , Afi & ABC: ih 
eadem quantitatcin qua pridem.Qu^raturautcm latus AC 9 
ingulodato ABC,oppofitum.Dico: 

Vt^yfCB, po.gr. ad^fB, 4igr.ita^SBC, so.gr.J.u". 

10000090. 669130$. '766642». 

^d<^fC,3o.$i'.46". 
ft2pS$S. 

Vel vicevetfa : Sintdata,AB & ACB & ACQusratur au- 
temABa Dico: 

Vti^SB, 42.gr. dd ^CB, fo. gr. ita q/C, jo. gr. j g 



•6691306. ioocoooo, StljSjS. 

adABC, 7 66642 2. Stnumarctu, velanguliso.grad.3 \i2". 
Dcindciintdata: ACB &AB&BAC* Qusratur 
BCDico: 

Vt ACBjo.grad.adAB^.grad. ita BAC^.grad. 2s. 



19900000. 6691306. 74790t2. 

adBCsooso38.JinumarcHs50.gr. 2!. 

. Vel viccverfa: Sint data AB & ACB & BC* Quaeratur 
autem BAC. Dico: 

Vt AB, 42. grad. ad 4CB,?9. grad. ita BC, ?9.grad. 2. . 

6691396. 10999090. $00)03$. 

adBAC,747pgi2. Sinum4f.gr.2s'. 

Denique, fmt data BAG&BC& ABC Qusratur autem 
AC.Dico: 

Vt BAC4S.gr.2s. adBCj9.g r. 2'. ita <^4BC,j9.grj.!2". 

74 7 9912. soo\o3S. 76*6412. 
ad{^fC,st29Sjf.Jin*m39.gr.st>46". 

» 
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Vcl viccverfa: Sintdata^BC & BAC &: ACQuarraturaiW 
temABC. Dico: 

ytBCy30 .gr. t'.adBAC 4 gr S. 2f. it&\^4C>$o ig*^t4&'. 

foojejf. 74~99t2. $129838. 

ad^4lC,7066422.fmum$o.gr.3. 12". 
Similirer in Triangulo iphaerico obliquangulo BDG. 
Primum fint data DBG f DG &c BDG. Quxratur autertv. 
BG.Dico: 

VtDBGj;gr.oJU\adDG t 4.gr.$.$74 l ''* iu 

7666422. ?tSS7^4* 4-306*4* 
adBG, 44nS6o.finum a grad6. io\$i". 
Deinde fint data BG, BDG & DG, Quaerarurautcm 
DBG.Dico: 

VtBGy26 .gr. i'p.sf'.a<tBDGy ^.gr.S.r+Ma DG 4.gr.f.i/.4r f '. 

443$ *6o. 4730634* 7tSS7\4* 

ad DBGy 7666422. finum$.gr.r.3'. 12 1 '. 
Denique,fintdata.DG. DBG & DB, Quaeraturautcnv 
BGB Dico: 

VtDG y^gr .S-sr.^f.tdDB Gj.g r.o.f.n". ita DB,$.gr.9.$g. 

7iSS7t. 7666422. S6$7f44* 

ad DGByp*3249i k Sinum anguliobtufi 1t2.gr. 3^.40'. 

■ 

Not a. Tn ufu Hujus axiomatis cadem ambiguitas acci- 
dere poteft, quamin ufu fecun- 
di axiomatisplanoruroacciderc 
poiTefupradiximus: utiapparct 
ex Schematc conumiii ABCD. 4 
ldcone intaiicafudecipiaris,a* 
cutum pro obtufo, aut contra, 
colligendo, attendas oportct,. 

AXIO- 
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AXIOMA Q.UARTUM 

ln T riangulis /phtricis univerfis : 

SiduoUterafigtlUtim quadranttbus minortt ifrhnum iffi interfi- 
fi % deinde Uttss mtnus cum compltmento majoriscomfOfds; Etfivui 
ttrcus compoftti fofterioris finum comflementt arcus comfojiti friorit 
fubtrahds, velfinum excejfus addas : 

EH 

llc Radius ad medictatem recfhe pcr illam , five fubtra- 
Aionem, (ivc additionem fa&a?: ita finus verfus ang li a 
di&.s duobus laccribus comprehcnfi ad re&am, qua iub- 

« 




Q * tra&a 



Digmz 



i$4 Tric6nometrue 

tra&a de finu arcus compofiti pofterioris, relinquitur finus 
complcmentitertiilaceris: vcl dcquafubtra&us finusarcus 
compofiti poftcrioiis relinquit finumexceflus certii lateris. 
Vel contra : 

Vt medietas recla adradium : ita recJa , ex fmu arcus compofiti pe~ 
Jterioris, veiperJubtracJionemfinuscompiementi t tertiiiateris j veiper 
N additionem finus exceffus , ejufdam tertti lateru ,fatfa y adfmum ver- 
fum angult a reiiquis duabus taieribm comprehenfi. > 
Decl ar a t i Hocaxiomavarios habet cafiss. ' , 

Primum tnim , duo latera , angulum datum , aut quajitum inclu- 
dentia , fimul fumta , vei funt quadranti aqualia , veiinaqualia: & 
hac, minora, vei majora. Deinde angulus datus, aut quafitus , vtltff 
recjus , ve i ohiiquus : attj 2 is acutus,vei obtufiss. Dtnift iatustertium, 
angulo dtcto oppi Jitum , vei eft quadrante minus , vel majus* Tri- 
bus autemfchematibus omnes ijtos cafus ,fatu perfpicue , ut opinor, ex- 
plicabimus. 

In quorum fingulis Trianguium obtiquangutum , exempii gratia r 
propofitum cH ABC m quo,vet datafuntduotatera ABtjr BC,una eum 
angulo tdB,& quajitum iatus ttrtium AC, veldata (unt omnia trU 
latera,& quafitus angutus lateri tertiaA C,oppojttus. Porro , duorum 
laterumABejr BC,datum h veiquaJitum angutum (quijcmperfiatui- 
turad B) inctudentium, iatus mtnus est ^AB , latus majus BC. Lateri 
minori AB\eftdquatfrarcusGN,perJiruc7uram. LaterimajoriBC, 
abfcindanturdecircuio DAB t arcus aquates BFtjr BD,perparaiteium 
poloB,. expanfione ctrcini BC % infupef ficieglobi defiriptum : cujus pa- 
ratteti diameter eft DjdF, circumferentia in primatantum fchemate 
notata DXF> puncto fuoX, inglobo coneurrens cumpunfloC, circuli 
maximtBC. Et in illo ipfo paratleio DXF notetur menfura anguii ad 
B, arcus DX,per6.p. r. ejufafinusrecJus XC t per7p.2.ejrfinus verfiss, 
DCperS.p. 2. Lateri dem^tmioACitidmabfcindanturdecircu- 
ioDABarcusaquatesAKtjrAMyperparaitetumKCM^poio A, ex- 
panJionecircinit^AC» infuptrficie giobidefiriptum. Hisitaprafiru- 

clisfri- 
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VI b e n 1 Qu a k ini s. 

tffaprimumcompenanturduo iatera \^AB &BC> vel BF, datum , vel 
qu&fitum angulum ABC y tncludentis : tjr ftt arcm compofitm prior 




x^4F % in primo fchcmatc quadranti k^S^ aefua/upinjecundomi- 
nor: in tertio majer. %Sie natetur in fecundo , vcl tcrtiofihematc 
ftnm complcmcnti, velexceffm FF. Dcinde Utm minm AB % hoc 
cfi t fcrftrucluram GN t componatur cum compUmentolaterumajoris 
CD, &fitarcmcompofitmpofteriorDN r ejufifrfinmrec7m DP.Dcquo 
ftnu DPyfubtrahaturin fecundo fchcmatc finm complcmcnti VF, vel 
PR. In tcrtio vcro fihematc ad cundcm ftnum DP, addaturfinm ex- 
ceJfmVF, vclPR, utinnote/catre&aDR, quajuncJacumretfaDF, 
pcr recJam RF, conftituat Trianguium planum reclangulum DRF,per 
cujus mcdium ducatur recJa TE , bifecant rcifam DFin E ,perfiru£fu- 

£>^3 ram: 
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ram\adeofye<iamr»c1amDR,per 4^.p.i. &conftituens TrUngulum 
DTE t aquiangttlttm T riangulo DRF,perjS p.i. 

guo T riangu/o DTE, conftituto : Dicoquodfit: 

Vt radius 90 , ad mcdieutem recld DR , nempe ad recJam DT 9 
itafinusvcrfitsangttlii^fBC, nemperecJaDC , adreclam DL, oua 
demtadefinuarcuscompofitipyftcrioris DP ,relinquiturree?a LPjfiv* 
per w. p. r. KO JinusreftusarcusKN ,fivc CS, complcmentitcrtuU- 
teruCtC 

Et contrt: 

rt medictatrefo DT, adradmm DE, itarecla BL ,pofffihr4- 
ttumfinum complementi tertii Utcrisdefiau DP reliqua , adfinum 
vcrfim DC,ejre. 

DtMONSTRAno. TrU nguU cnim TD EidrLD Cfunt *quL 

anguU: 
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LlBIH QUARTOS. 117 

tngula : ferflrufturam, &fer^f f. /. Ergo latera habcnt eircd *qua\<* 
Us anguUs ft o/ortionaita t fer 46. f. /. 7(ec obftat, quod retf* DCcir 
DE, /unt tn minores vartes diftrtbutdt, quam retfa DL<jr DTfrofter 
radium DE, minortm radio HG, cum quo radio HG,inpartcs*quaU$ 
divtfe/unt redd DLfjrDT. 2fam tn quan'as<un% fartes unum, 
velalterum latm inTriangulo ftano dtvidatur; modo latus homogc- 
neum cum homogenco, hoc ttJ , hyfotenufa cum hyfotenufa,ferfendi- 
culum cum ferfendtculo, ejr bajts cum bafi in cajdtm fartesdividatur: 
mhilintcrtH. Verbigratta, in T rianguiis ^ytBCdr DBE» mhilinter- 
oH,fivedtcam, 

Vt ^AB, io. adDB^ ita BC t 3. ad 

• BE,s\. 

Sivcj: 

1 Vtt^fB, u adDB, z\jtaBC,}\ ad 
BE, i£. 

Consectarium. Ex bac declaratione & detnonftra* 
tionepatet: SianguIu*datusadB,fitrc&us: ejufq-,(inusvcr- 
fa s E B , radius: in co cafu nulla , vel divifione , vel multiplica- 
tione opus efTe : fed perfolamaddirionem & fubtra&ionem 
finum complementi tcrtii lateris rcpcriri poflTe Quod com- 
pendiumcalculiTrigonomctriciquovis auroeft prcciofius* 
Et etiamnum compendiofius fieri poteft : fl in fccundo fche- 
matefinus VF, nonfubtrahaturdefihuDP , fcdecontrario 
add;.tur adfinumDP, re&a Dr, arqualis finui VF. Tume- 
nim medictas re&ae r P, ftatim crit finus TP , quxfitus. Et , fi 
intcrtio fchcmatefinus VF, nonaddaturadunum t9t>, fcd 
ex altera parte tantundem , nem pe redta D r , ab eo aufcratur. 
Nam & tum medietas reclar rP.ftatim crit finus TP, quzfitus» 
Illustratio pek numeros, Primum genus 
exemplorum ; ubi daris duobus latcribus conjun&im qua- 

dranti 
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dranti «qualibus, unacumangulo ab ipfis comprehcnfo, 
quamturlatus tertium : autcorura: dato etiam laterc tertio, 
•quarntur angulus ipG opp ofitus, Sccundum fchema Nusrt, u 




I. SUngulmidtmfitreelm: yufefinmver/mDE. 
AB^.gr, 44. Idtm.3$.gr. '40'. 
BC,S4- 20.C0mpl.3 S' 40. 
Atyo. o.DN, ~r. 20. DP, q4Hq66. 
DT, vel TR y 47?<?ofj. Sinmsrcm 2S.gr. if.Zf". cujm complem. 
tt.ff. arcm AC, quxfitm. 

0 

ll.Si 
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iL$i4nguIusd4tusfitacutus:ejuf%finutverfu4DC. 

BC,<4. 2o.compl.;i. 40. 

AF,pO. 0. DN,7I. 20. DP, 0473966. 

DT , 47 ^983. 
iy(BC,$o. 0. Rad. DE, 10000000. 
Compl.40. 0. CE, 6427876. 

■ DC, 3572124. 

Vt ED, tooooooo.adDT ,47 f 6983,^4 DCj^2i24.ad DL y i 692101). 
fuofibtraeiode DP ,0473066. relinquitur LP 4 7781857. fmmmm 
S' gr.<4i\cmus complementum38.gr. 5 '4. i" 9 . eslarcus 

k^AC qutfitus. m 

///. Si^ngulusd^tutfittbtufusiejufyfinusverfusDb. 
AB,3$. gr. jo.ldemis. 40. 
BC,S4- i*> Compl.j;. 40. 
AF#9, 0. Pn77I.2§. DP,9 4739*6. 

DT,47l6 9 83. 

. ^ABC yTt2gr.*s\ 

qo. 0. Z)E,iooooooo. 
Z*. !S- Eb> 3840 1^7. v . . 

2^,13840267* 

Vt DE, 10000 000. ad DT, 4736983,^4 D b, 138 40267. 4dDa\ 
0$S6ttr. auofubtratlodeDP, 9 4j3966.reUnquitur 4 P 2p n 8$$.fwu* 
4Hus t6.gr.. 17'. v". cujuscomplementum73.gr.. 2'. 7". 
ctt4rcu*<^iC,qu*fitus. 

.v *. . & IV.Sh 

V 

« l / • . 



IjG TMCONOMITRIifc 

IV. Sidatumfitldtwtertiumiquodhtc femper efrquddrdnte 
nus. Verbigrdtid. SidatumfitUtus x^AC, quardtur 
dutem dngulus ^iBC. 

■ 

' AB,i$.gr.40\ldem*$. 40. 
B C14. 2o.compl.j$. 4*- 
AF,p9. &. DN,7i. 20. DP, 9473966. 
AC,;S. sJ.y". DT,47s6Qg}. 
St. $.4'"' LP,77*t*S7. 



DL,i6o2iop. 



Vt DT, 47*6083. dd DE , 10000900 ,t(aDL y \6pzi9p. ddDC, 
&72i24><{uo fubtrdftodeDln 10000000, reUnquiturCEM*7*7K 
finusarcus 40.gr. eujm complementum $o.gr.esl 
, dngulus K^fBCy quafitus. 

Sccundumgenuscxcmplorum:ubidatis<luobuslatcribu$ 
conjun&ira quadranteminorihus, unacum angulo ab ipii* 
comprehenfo, quaeriturlatus tertium; vcl contra, dato ctjam 
laterc terao, quacritur angulus ipfi oppofitus: fccundum-» 
fchcma,Num.2* 

/. SidngulusddtusfitreeTwxejufyfinuwerfitsDE. 
AB, iS.gr.is'. idem 2S.gr.i$. 
BC,4*. ?9 Compl.49. 39. 



AF,6S. 4S- 7T* 4U DP,p77*?rr> 

Fg,2r. FV % <uelPR,ve lDr. 36141*9. 

P r t wp60pu. 

TP,66oSj4$. 
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Sitmstrw 41.gr. j.tf.cujm cpmfUmentum^^igt.^. 4f. 




'.SiMngulmddttisJhtmtHs: ejuftfmuvtrfmDC. 
AB.26.gr. 20. Nltm24.gr.20'. 

BC^q.$S. Compt.jo. 2. 

"AFMiS. D1^s6,2z. DP, 2)1 

Ml. FF,6vw. 



DR t J6%of>*%. 

Z>r f j«40j34. 



R x 



IABC 



Digitized 
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Ijj T*RlCON0METIlIjE 
K^iBCtSO. 4. 10000000. 

to.)6. 641*91*. 

Vt DH.iooooooo. adDT,sS40?Mjt*DC,3$ro4*.*dDL* 
WS*i* 1 fubtraclodeDfrS^ppr.reiinqUiturLP i 6oso7f2fnm: 
arcns 44. gr. z\ cujm complementum 4S- g r - $*- *»> 
arctts-^ACquafttus. 

Itt. SiangulmdatmftobtujHs^.eiuf^finusverfusDb. ^ 
ABy26.ro. jdem 16.20. 
BC, 4f> S *. Compl.44' *> 
Ah\72.il. DNrfo.2z. -DP,94i^2U 
TQ17-4*- ~ _ rF » jgjO^ 



DR,6\j$i9Q. 



00. o.DE, 10 000000. 
. — — 

22. 3V. Eb, 3840167. 

Db, 15840267. 
■ r~*- • 

Vt DE, \Qoooooo^dDT,3^S0i4$y 'tUDb,n^4026j.idDMy 
44i?S6r: quo fubtrnchdeDP , 941S621. reiinquitur a P, 500*7*0* 
ftnusarcu^jo.gr.i. if. cujuxcom r >/em£ntumw<gr.sf' f 
7 ".c&arite*K^fC,qu*jttus. 



Sidatumfttlatustertium: quodetiaminboegeneretxemp?*- 
rum fempercH quadranteminus. Verbigratia. Stdatum 
y fttlauu >_AC,qu*v*tur*utemangulus yytBC. 
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AB y 2f.20. Idcm26.20. 
BC,$o.$S. Comp/.jo. 2. 

3.4*. — rF*6w). ' 

AQ 4j. 58. • Z>T,3»40534. 
44*** > — L?,6^Q7 %\_ 

Kf DTfjfio&j. *d DE, loooooooyit aDL, V7$irf.AdDC, 
jjSt04ufinumver/um: quo fubtrAtlo deDE r 10000000. tt&n 
quiturCEy641S9sS.pnusreamAnguliCBE.i9. gr.$4. cu- 
• / «r comflementum $o.grad. 4. w< f& 
lus^ABCyquifitm. 

Tcrtium genus exemplorum: ubidatis duobus lateribus 
conjun&im quadrantc majoribus, una cum angulo ab ipfis 
comprchcnfo, quaeriturlatus tertium; vel contra j dato etjam 
Iaterc tertio, quaeritur angulusipfi oppofitus , fecundum-> 
fchcma,Num. j„ 

• • 

/. SiangulmdAtusfitrecJuSyejufyinusverfHsDZr 
ABy+o. 6. ldemAfO. 6. 
BCy7i*rt> C0mpi.17.4f. 

' AFyin.tS. DN> $7.54- DP > 847 Tl1 ^ 
£Fy Z2.iS. rFy fueifMy-v elDr, 

rP^6766s7- , 
T*M) 8 3 i*. 

SinmArcusij.gr. .31'. u". cujur tffmplemcntum x^iC , 7 6.gn 
iS '.;* '.cHUtmtertiumautfitum. 

Rj U Si- 
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AB,4$-$? Idem4s.it. 
BC>$9 s%.Cpmp l.3o. i. 

~AF7to$ i1. D N, 7*. o. 2>P, J7©ipj7 t ~ 

J^iJ. ^,274^^87 ^ 

©^,11448144. 



ABCilM-DEyioootoop.DT, 6114071. 
4i f 46.CE,Mi02f4. 

~DC,ziffi7i*r 
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LlBEfc QuARtttS, IJf. 

n M.iooooooo. ad DT, 6224072 \itaDC,tt*97i6.adDI^ 
74048*, quo /ubtratlodeDP 97029^7* reiinquitur LP, i '962469 
Jimtsdrcm6ygr.4o'.8'\cujmcompUmintum26.gr.ifi , ,$2''. 

eHUtm^jfCqmtfitum* 

III. Si angulm ddtm fit obtufm : ejttfa Jinm verfm Dk 

3(7,59.58, Compl^o, z: 
AF^ioy^6.DN, j6. o. t>P,fjox?57. 

~J$£>i5'5*- — rF,274S '87. 

K^fBC,lt2. JS* DR, 1244**44» « 

Exc, 22. 3$. Db, 138 40267. DT, 6224072. 
n DE, 1 0000000. ad DT, 6224*72* itd Db.t384026j.adDa,*6i42*2 
quo fubtraclode DP , 9 702917- rehnquitur aP , 108867$. finm 
drcm6.gr. r& cujmcomplementum 8j.gr. 4$. m. 
0 esl^iC, latmtertiumquajitum. . 

IV, Siangulmdatmfi?obtu/m,eju/%finusvcrJmDh~\ 
AB y 4$.$i. ldem4$.$§.. 

SP> $8. Compl.30. 2.' 

AF,io$>,,6.~ DN,74, 0. DP, 9702017. 

g£.i$.$6. — VF, 27 41*87- 

DR,i2 448i44. 
K^iBC, 170 f DT, 6224072. 

o o- 

Exc. • 80. D h, 1984*07^- 
Vt DE , iooocooo. ad DT 7 622d072 t itd Dh,f 9*4*07? ' 
ad Dgwtfs** de quo /ubtraftmffam 
DPffl029$7relinquit 

Pg, 26^0629 finm arcm i; gr. 22'. 14". quiadditm ad • 
quadrantem 90.gr. confiituit 4C,Utm ter- 
tiumquafit*m,io$.gr.22 './4". 

Nota; 



13* Trtconometrije 

Notav Si quattusnumerusinhoc cafuidcmreperiatur 
cum iinu DP , quomodo repcrirctur ex finu vet fo : D I .* indi- 
cioeft,tertiumlatuseflequadratirerri: quianuflum habccfi- 
num complcmenti, vci exceflu^ Nam, fi DP, fubtrahasa . 
DP, rcftatnihiU 

h 

V. Si Utus tertium datum fit quadranteminus : ejufy 
eomfUmeniifmusLV. 

AB,4$.$S Idem4$.$l. 
BCso-S&Comp/.jo . i. 

-J^miti^ 

4f*l6.ZO. DT, 6224072 . # 

5M& — — £P,89tfi4^ ~ 

-0^740458. 

DT, ^22^^72. D£ , iHMm , itd pL , 74*4.$*. ^ i>c; 
7 li.quofubtraelo de D kiooooodo, reftat CE, SSr01S4.fi- 
nmanguliCBEy 6t^6.eujuscompUmentum iS, /4, 
cHangulus ^BC, qutfitus. 

VI. Si Utus tertium datum fit quadrante ruajus : ejufy 

cxcefusfinus Pg. 

/••C.<9.y8. Compl^o. z . 

f gggMf; DN > 7 6 ~- VP>970i9i7. 

/ ■ r V 

LsSC, 
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ACjo$.gr. 22'. DR, 12 448144. ■ < 

Exc.t$. 22. Vg y 26$o6:g. .DI ,6224072. 
DP y (f/02p i7- 

Dg t t*JSSS*** ^ 

V$ D% 6224072 adDE, 10000000, tta Dg , r2ty$S6 ad D% y ic *4t<>77 
finum verfum anguli s^dBC, quafitt 1 yo.grad. 

USUS PR^CEDENTIUM 

AxiOMATUM. 

Stlc^: 

• zManuduftio , qua ojlenditur, qu$modo hencficio illorum quatuor 
axiomatum , qua haclenm expltcatsfnnt , quodlibct quafttnm 
in quo%is T riangulo Sphtrtco, qudm facili- 
mercpcriripofitt. 

• ■ 

Principio memento, Triangulum fpharricum aliud efle 
re&angulum,aliudobliquangulum. Etre&angulorumahud 
habere tres, aliud duos,aliud unicum rectum, 

. Si igitur Xr iangulum fphaericum rcdangulum habeat tres 
re&os : datis tribus lllis rc&is^etiamlateraipforum datafunt: 
&contra,per68 p.i. 

Si Triangulum fpha?ricum rectangulum habcat duosre- 
&os ;datisduobusillis rectisdatafuntctiamduolatera.duo- 
busillisrc&isoppofit*: ncmpeduo quadrantes, per 6S. p. 1. 
Quod fi prxterea ctiamdeturlatustertium, vclangulus ter- 
tius: datohorumalterurro, etiamaiterumdatumcrit : cum 
latus tertium angulo tertio quadran tctcnus oppofitum, nihil 
aliudfit.quamanguliilliusmcnfuraper 58 p.i, 

S Inhis 



IjS Tkiconometria 

In his igicur duobus cafibus nulla Trigonotnetria eft opus. 
At fi Triangulum fphamcum rcctangulum tantum unicuni 
habeac re&um , cxteros duos obliquos , in eo cafu Trigono- 
mccria fcpc requiricur. 

Cum aucem criplex fic hujtfmodi Triangulum fphzricum 
rc&angutam. Velenimangulireliquiduo ambo funtacuri, 
velamboobcufi, veialcer obcufus, alccracucus,per^.p,i. 
Axiomaca noftra, non nifi eorum folucionem oftendunc:qu* 
duos habenc prxcer reccum acucos : ac proindc latera fingula 
quadrancibus minora^per^.pj. 

Quod fiigicur folvendum cibidecurTriangulumfpharri- 
cumrectangulum cumduobus obtufis: auccum unoobcufo 
&alceroacuco:auccumlaceiibus duobus figillacim quadran- 
te majonbus:pro eo Triangulo folvas Triangulum minus ipfi 
oppoficum. llc 

Si detur ttbi Jolvcndnm Triangulum EDC, rcclanguiumttdD yfjr 
obtuftngulum adBejrC f pro eo folvas Triangulum k^4BC , Triangul* 
BDC,ex angufo D } oppofttum. JZutbufcun^ cntm trtbus in Triangu- 
loBDC y da4u\ettamtrta inTriangu/o ^BC, dataerunt: cuman- 




guttad A&Dyfint dquafesper sy.pj.lateravero i^dBcjn^fC, Ute- 
rum BDeirCD, obtuft dcni^ adBtjrC ,acutorum adBejrC, complc- 
mentayper6o,ejr 2i.p.t. Sinn- 
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Similitcr fi detur tibi folvendum Triangulum CE D , re&- 
angulumad D, obtufanguIumadE, & acutangulum ad C, 
pro eo foivas Triangulum EDF., Triangulo EC D, ex angulo 
C, oppofitum. 

* 

Si vero folvendum tibideturTriangulum fpha?ricum re&- 
angulum , cum duobus acutis : aut cum lateribus omnibus fi- 
gillatim quadrante minoribus : in illo nihil quxri potcrit: 
quod non beneficio pauciflimorum noftrorum axiomatum : 
cxtribusquibufcunquedatisunica, velmultiplicatione, vel 
divifione : aut interdum, etiamfinc omni,tam multiplicatio- 
ne, quam divifione , per folamadditionem , & fubtra&ioncm 
reperias : modo hoc obfervcs: ut fi in ipfo Triangulo propofi- 
toidoneaadfplutionem proportiointer data& quxfitanon 
appareat, mox fingulaejus latera^ ufque ad quadrantes con- 
tinues : & totam figuram quadrante claudas. Id enim fi fcce- 
ris,incompIementisdatorum&quzfitorum laterum &an- 
gulorum ccrtiflime reperies proportionem aliquam,tuo in- 
ftituto infervientem. 

Verbigratia. Si in Triangulo\^4BCy 
txdatis latere ^sfB, ejrangulisBAC, ejr 
\_sfCBy quaratur latus \jiC \quia nulla 
in his datis & quafitis frofortioaffareu 
cujmmentio fafiafitinaxiomatibtssfro- 
fortionum : ideo Latera fingula ufque ad 

quadrantes continucs, & totamfiguram quadranteDF t claudashoc 
modo. 

£>uacontinuationc facJain Triangu/is BDEejr CDF, affaretta- 
lisfrofortio : de quali atlum fuit axiomAtefecundo. Per ifiudigitur 
axiomaficconcktdes: 

S 2 Vtfinsu 
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Vt ftnus hdfts DE, ad Ungentem ♦ 
perpendicult BB t itdfinusquddrdn- 
tis DF.ftve rddius ad tangentem 
JC, cuius complvncntum eH drcus 
KjiC ^usfttus. 




Smilicpr^iw Trtangub kJBC, dttijmv 
emnesdngult : qu&ratur autemperpcndiculum 
BCj qutdtnhisdatis & qudfttis nulld dppdret 
proportto : fecundum nojird quidern axioma- 
tdi idc Tridngulum ^ABC % conttnues hoc: 
modo : 




£)uofzcfocritinTrhngulo DEB 
*t DBE ad DE , itd DEB ad DB, 
per axioma tertium i quo DB noto % 
notum cft etiam ejus complemen- 
tumBC. 




i 



L - , 



Quod fi primacontinuationon fufFeccrit: ctiam fecun- 
damadhibeaslicct:utfa£t\im videsinhoccxemplo: ubi ad 
quaercndam ex datis tribus angulis hypotenufam prima con- 
tinuatiQrtonfurTecit. Sccundam igitur afcivimus: hoccft : 

con- 



gitized by Google 



CDnrinuavimus ctjam Trian- 
gulum BDE , ut pridemeon- 
cinuavcramus Triangulunu 
A B C , quo fa&o , apparuic 
efle, 

Vt Hl, tangensadlB, radim 
ita t wgensadEB fi*um,per 
axioma fecundum, cuim BE, arcm 
compUmcntum esi hypotenufa AB> 
epajitM.. ' 



Ll B E & QU A K T U S 




D E» O 1*1 I qjj A NGULlSi 

A tq-, hxc dc re&angulis. De obliquangulis ab initio idem < 
_rc moncndus es,quod de re&anguhs : nem pe, fi folvendum 
tibidetur Triangulum obliquangulum , latcrum figillatim 
quadrantibus majorum : pro eo lolvas Triangulum ipfi op- 
politum: quod latcrum fit iigillatim quadrantibus minorum. 
Quamoppolitioncm^idicidilib.i. prop.tfo. Namaxioma- 
ta proportionum noftra : etfi quodammodo gcncralia efle 
poilint: przcipuctamenaccommodata funtadea Triangu- 
la,quorumlatera{ingula, vel ccrtcduoprincipalia (quarni- 
mirumangulum datum, autquxfitumincludunt) iigtllatim 
fint quaJrantibus minora. 

Horum igi tur qua?dam abfqj redudionc ad re&angula fol- 
vipo(rant;qja?damab(qircdudioncad re&angula folvi non 
potfun^ 

Abiqaereduftioneadrc&angulafolvi pofTunr,quarrertio,. 
vclquarto proportionumaxiomati conveniunt. Tcrriopro- 
por tignumaxiomati conveniunt,in quibus, vcl ex datis duo- 

S j bus 



/ 
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bus lateribus cum angulo uni corum oppofi to , angulus alteri 
eorum oppofitus : vcl contra cx datisduobus angulis,cum 
latcrc uni eorum oppofito, latus alteri eorum oppoutum in- 
quiritur. Utin iftis: 



H *mbm eH : ut GIH t dd GH , itd HGl ad HL 
Bt ut KL ddKML , iu KM, dd 
KLM. 





Quarto proportionum axiomati conveniunt , quaxlam 
pcrfe,quaedamperaccidens.- # 

Quarto proportionum axiomati pcr fe conveniunt : in 
quibus,velcx datis duobus latcribus figillatim quadrantc mi- 
noribus, una cum angulo ab ipfis comprehenfo> latus terti- 
um : vel contra ex datis omnibus tribus lateribus, angulus 
quifpiam a duobus lateribus figillatim quadrante minoribus, 
.comprehenfus, inquiritur. Utiniftis: 



In 
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In quorum poftcrioribus duobus: qux larus GH & KL, 
habenr quadranre majus : fi ralis inftituatur inquiiltio, qua- 
lem fequcntes notae indicanr. 
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Quiallc duolaceraangulum darum, vel qusficum inclu- 
dencianon func ucraque (igillacim quadrancibus minora :uc 
axioma quarcum rcquiric. Pro Triangulo GHI vel KLM, 
folvas Triangulum HNO vcl LPQ,in quo ucrovis.duo lacera 
angulum dacu*fc>velqu#ficumincludencia juxcaprarcepcum 
quarciaxiomacis, figillacim funcquadrancibus minora. 

Quod fi lacus G H vel KL, fic quadrans : non neceiTc eft, tit 
folvasTrianguluraobliquangulumGHl velKLM. Sedfol- 
vcre poteris re&angulum , quod cali obliquangulo fcmper 
adjaccc: uc ex fcquencibus cribus (chematibus apparec. 




In quibus fi lacus minus GI vel KMconcinues ufq ; ad qua- 
drantemGR vel KS,inTriangulis GHR & KLS,anguliad 
H&R,iccmadL&S,eruncreai,per 68. p. i. &latusHR, 
velLS,ericmcnfuraanguliad GrelK, per^S.p. l.adeoquc 
exiftccinderedangulumIHR,velMLS,criumdacorum ; quo 
re&angulo foluco, cciam obliquangulum illi adjacens fquip- 
pequodcomplemcncare&anguliconcineac) folucum cric. 

His 
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His obfcr vatis ,quart um axioma fufficie t : neq; opus eric.uc 
ad (Inguios obliquangulorum cafus fingula axiomata fabri- 
ccmus : quod alioq ui hcri poteraC* 

^Scd&illud hoclocorenendumcft: Sidaca quidem ob- 
liquanguli propoficiad quartum axiomacongruant: quarfi- 
tum vero non icem : Uc in iftis. 

Inquorumprimoquarricurangulusad B velC, in alcero, 
angulus ad G vcl H, principic- lacus RC vel GH,qua?renducn 
cfle per axioma^quarcum : deinde cx illo invcnco , anguli qui- 
cunqj rcliqui per cercium. 





H « 



Atquchxc deillisobliquangulis, qux quarco proportio- 
num axiomaci pcr fc convcniunc^ 

^ Quarro proporcionum axiomaci per accidcns conveni- 
Wt:in quibus , ycl cx dacis cribus angulis lacus aliquod, vcl cx 





r 



dacisduobus angulis cum laccrc ipfisintcrjaccntetertiusan- 
yxlusjinquiritur »ut in iftis. 

T Qux 
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Qui? praptcrca dico pcr accidens convcnirc quarto axio- 
mati: quia non alitcr ipfi convcniunt : quam quatcnus latcra 
in angulos,& contraanguli iniatcra pcrmutantur: quodqua 
conditioneficripoflSt,oftendimus Ub. u prop. tfi.quampro- 
pofitioncm qui pcnitus intcllcxcrit,& ammo probc infixerit^ 
nihil hic prxrerea defiderabir. In tyronum raraengrariam, 
qui praxipua prarceptionum momenta non (emper obfer- 
vant,idhic repcto &inculco: inhacpermutatione angulo- 
mm&latcrum, pro latcre maximo & angulo ipfi oppofito 
fempcr complcmenta ad fcmicirculum cflcfumcnda ; pro- 
ptercaufasaddictam prop.6. hbri i. oftenlas, Exemp/t gratia. 




Siin Triangu/o DEF> angulosin Utera ejr contra petmutaveruy Tri- 
anguluminde tale exifiety qua/eef/ G Hl Vndeapparct ad calcuium a/2 
fumendum effc non finum verfum lateris D E y /ed comp/ementi adfcmi- 
tirculum : quodcomp/ementum refpondet obtufo HIG. 

Caetcrum,quod dc iHis obliquangulis monuimus> qua? pcr 
fc quarto axiomati convcniunt : n em pe, fi da ta quidcm axio- 
matiquartoconvcniant, quaefitum vero nonitemj id etiam 
hic loc.im habct. . y 

Perbigratia. Si inob/iquangu/a^fBC^ex r\ 

datis angu/U ad k^4 cr»B,una cum Utere A Byin- / 

quirendufitUtm ACve/ BCprincipioquara* X 1 

eportet angulum ACB y pcr axioma quartum; ejr \ 

tum deni%Utw ACve/BC,peraxtoma tertiu. o ^ c 

Reftant illa obliquangulaj quae neqj tcrtio, neq; quarto 

propor- 
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^roportionum axiomiti conveniuntln quibus nempe.vel ex 
•datisduobuslateribus , &rangulounieoium oppoiito, angu- 
lusneutrieorumoppofitus, autlatus angulo ignotooppofi- 
tum : vcl con tra , ex da tis duobus angulis* & 1 atete uni eorum 
oppofito , latus neutn eoi um oppofitum , aut angulus lateri i- 
gnoto oppofitus inquirirur, Haec iolvi non poflunt, nifi ad 
rc&angulareducantur.Adrectangulaautem reducuntur,per 
d im iilioncm perpendiculi, Quod perpendiculum, vel cxua, 
vel intra Triangulum cadit» £xtra Triangulum cadit : il di- 
mittatur ab angulo acuto. Intta Tr iangu 1 um cadit, fi dimitta- 
tut abanguloobtufo. Utcunq; autem cadat: femperangu- 
lp noto opponitur.& pcr axioma tertiu repcritur,hoc mado. 
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148 Tkigokometri^ 

r. VtADB,adABjta DABad DB. 

2. VtGHF*dGF,itaHGF,adHF. 

/. Vt IMK t adlK,ita MIK>adMK. 

4. Vt P£>0,adPOjta OPQadoJSK 

$. Vt RVS,adRSMa VRS,adVS. 

6. Vt^ZX,adWX,itaZWX 3 adZX. 

In ventis autem perpendiculis BD, FH, K M, &c* in onmi- 
bus iftisobliquanguiishabenturbina re&angula triumdaro- 
rum iVerbigratia. Inprimogencrc ABDejrDCB : m fecundo, EFH, 
ejr GFHy&ita deinccps. Quorum re&angulorum bencrlcioi 
quicquid in obliquangulisadjunc^is rcquiritur.facilimcrcpe- 
ritur: praffcrtim.filatcrafingulaufqiadquadrantcs contihi*- 
entunhocmodo. 

Quacontinuationcfa&a: Sicx 
datis AB, BC, B AC, quaeram AC, 
dicopcr axioma primum. 

/. Vt HD,ad DE,ita FA,ad E, 
quo fubtratfo de ED refiat ^AD. 

II. Vt HD, adDE, ita GCadCE y 

cuius complemcntum cH CD , quo fuk. ^ 

traclodc^D t refiatarcus^iC t qua\- \ > 7 

fum. r* m — -J-"' 




r 

1 angulum AB C,dico : pcr axio- 
mafecundum. 

/. Vt DH, adHEy ita ^yfF, adFE : quo fubtraclodcEH, rc- 
fiat FH. 

II Vt DH, ad HE t ita CG ,adGE, cujus compkmcntumcH GH f 
quoJubtracJo dc FH,rcfiat FG t menfura anguiii^fBGquafitL 



Catcraufmtcdoctbiu 

( . ' 



BAR- 
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BARTHOLOMiEI 

Pirifci Grunbergenfis 

§ 

TRIGONOMETRIiE 

4 

LlBER QuiNTUS, 

De compendiit & vmeUtibui calculi 
Trigonometrici. 

Superioribus quatuor libris ncceflTaria Trigonometri* 
prarcepta perfecuti fumus. Quintahoc,& poftremo libro, de 
compendiis & varietatibus calculi Trigonometrici qu.rdam 
trademus: quaejCtfincccflarianonrunt.-urum tamcnhabent 
inTrigonomctriaperjucundunv 

• 

Compendia calcult Trigonmetriciprdcipu* 
fixfint. 

* - 

compendium primum. 

ln reguls proportionum : in qua femper debent ejfe tres termini 
dati : 

Siprimo loco fit radiusyficundo ejr tertiofinue t ejr muhiptic*ti$nem 
& iivifionem eviurt^* 

Regula» Produobus prarterradiumdatistjnibus: fumc 
arcuumfinibusiftis refpondcnriumcomplcmenta: &habe- 
bis triangulum fphasricum re&angulum, quarto Triangulo- 

T 3 rum 
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rum fpharricorum axiomati accommodatum: atq adeopcr 
folaavprolthaphtfrefm folubile. 

Exempli gratia;fi deturtaiis propofttiv: Vtraditu \^E, adfinum 
EF: ttafnm AB>adfinumB2. 

Pro datis fecundo & tertio locoar- 
cubus AB, ejr EF, fumeeorum comple- 
menta BE, ejr ED, ejr habebis triangu- 
lum BED y reclangulum ad £, cujus be~ 
neficio quafitum BC , complementum 
lateris DB , perquartum axioma /phd- 
ricorum fine omni 
divifione invemris. 

Sitjam latusAB, 42 . gr. 

latus Ehy 4S.gr.2f. 
Ergo erunt htm BE, 4S gr. 

LuusDE, 4t*gr.$$\ 
Jjhtibus habitiiitaprocedo. 
DE.4r.gr, jy. Idem41.gr.j1. 
BE.4S.gr. o. C0mpl.42.gr. o's 




Sp. 

0. 



Jtf' 



*3 g r *}$- fin>99m$4- 
— — fin. 72?2t. 



1001007$. 
$oow7. 

,Sinus arcus quaftti BCjo.gr. 2'. 

COMPENDIUM SECUNDUM 

Siprimo loco fit finus : fecundo , veltertio radius : radio in primum 
locum retraclo , divifionem evitarel^. 

Regula. 



Digitized by Google 



• LlBER QuiNTUS. v Ifl 

Regula. Pro finu, primo loco pofito, fubftitue tecantcm 
complementi: & negocmmconfc&umerit. 

X(am , ut finus ad radium : ita radius ad fecantem complemen- 
H:v.g ¥ 

Vt BCfinus anguli BAC, ad <^4B radium, ita BC, radius ady^iK 
ficantemcomplementi^ABCperprtmumplanorum. 





Tdem etiam fic demonfirari po- 
tesJ. 

Vt i^4D >finus anguli ^fCD , ad 
KyiCy radium , fta^F, radiu* ad 
A B ficantem complementi CAD. 

ExEMPLUM. Sitdatah&cpro- 
portio. Vtfinwarcu6\^AB t 4**gT* 
ad finum arcus BC^o.grad. ita fi- 
nm arcus k_s4E, hoc cH , radius ad fc. 
numarcusEF* 

Fro finu arcus ^£B t 42.gr/umejecantim complementi 4*. gr*d. & 
proportio itahabebit. 




Vtradim 
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Vt radius tooooooo. ad fecaatemjS. grad. 1+9447*$. tta fi*** *r. 
tusBC 30 gral 2'. tfempesoosof/. adfmumarcusEF, 7479910. 4*- 
grad. 




CO.MPENDIUM TERTIUM. 

Siprimolocoftttangens:fecundo t veitertioradius: radioinprimu 
locum retratlo divifionemevitare. 

Regul a. Pro tangcntc primo loco pofita, fubftitue tan- 
gcntcm complcmcnti : & votisompos eris* 

^*m,uttangensadradium:itaradtusadtangentemcomplementi: 
v.g.ut BCJangensanguliBAC* adACradittm : tU BC, radtusadAC, 
tangentem complementi ABCferprimum planorum. 




Idem 



LlBER QUlNTUS 

llem etia m ftc dcmonflraripo- 
tcsi. 

Vt BC,tangenf ad^yfC, radi- 
um^ita^iD, radtmadDEtan* 
gentem comflcmentil 

Exemplum. Sit data hac 
froportio: ut tangensEF.4S.gr. 
ad radinm ^fF, ita tangensBC 
jo.gr.2'.adfinum k^AC. 

Pro tangente EF, 4S.gr. 2$'. fubftituc 
tangentem complemmtt41.grad.31 . Et 
habebU talem proportioncm. 

Vt radius 10000000. ad tangentem 
4igrad.3j.SS7S2 t^ ita tangens BC^o. 
gr.2'.$7Si262.adfinum K^tCjupSjS. 
jogr.st.4*". 





COMPENDIUM QUARTUM, 

Siprimolocojit ficans: fccundo t veltcrtioradim: raimnfrimum 
locum retraclo.dsvijtonem evitares. 

Re g ul a. Pro fecante primo looo pofita,fubftitue finum 
complementi:& habebis proportioncm,in quaradius fit pri- 
moloco. 

7{am>utfecans adradium: itaradiusadfinumcomflcmenti^ v.g. 
ut^B/ecans anguli ABC,adBC,radium: itaABfadiusadBCjt- 
wmpkmcntiBACfcrprimumflanorum. 

U Idcm 



1*4 



T&ftS O H O MBT K IM 





UfL 



demonfir*rip+> 



Vt/ecans^XE» adrddiumJF, a 
itartdius k_AC> mJ finumcsmplcf 
mcnti{^4D„ 




COMPENDTUM QUINTUM 

| 

Siprimo locofit fmus: nu/qu*mr*diut\ divifiontmpcrfir>umpr*> 
Ucif&ciendAm>inmuUipUcAtionem ccnvcrterc^. 

Re gul A.Pro fimi primi locii fubftitue fecan tcm comple- 
i: & problematifatisfa6tum crit,, 

mm> 



.MlHIM 



r . — 
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^4m, fideturt^lupro- 

fortio: 

Vt AB t finus anguli ACR, 
ddBCfinumangttliBAC, iu 
\j£Bktm$ % adBClatus. 

Dimifio perpendiculoBD: 
eodem effeclu dixeris: A 

r. Vt \^4Br*di*4 adBD, 
finum4ngttliBAC,it4^BUtu4,4dBDUtus. 

z.VtBD radius ad BCficantem anguli DBC , complementt anguh 
^CBvelDCB,itaBDUtus t adBClatusferprim.pUnorum. 

COMPENDIUM SEXTUM. 

Siprimolocofitradim:fecundo,&tertiomixtimfinus & tangen- 
tes t velficantes : perfiUm profth^phtrefinproblemafil vere, 

Re g ul a, Tangcntcs & fecantes habc pro finibus : & cx- 
oplum quadrabit ad compendium primum* 
^uodfit4ngens y 4Ut/ec4ns habeatpkres, quamjeptem cyphras : uL 
timas feptem cyphras hahepro finn : perprimam vero cyphram , aut,fi 
fiures fint,perprimas t multiplica alterius datifinnm,&produ£lum 4d- 
de^dinventnm compendiiprimi i hoc modo: 

a»< 

Sifd4t4t4lisproportio. 

Vt raditis k^4F , 4d t4ngentem 
EF,4UguliEAF,4S gr.M)\qu£t4n- 
genseH \1r269S7 2 t it4pnus 4rcus AC 
(qMi4rcu4eft;ogr.$i'.46 m '.)$t29Sj7. 
ad t4ngentem 4rcusBC. 
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Tangentit 11240*7*. uitimasfeptemcyphras 126^872. habeproji- 
nu:& tlltfinuicompetentemarcumdecanontdefu^ 

Kjircw y.gr. 17'. 44"- compitmentum ef i82.gr. 42'. rf\ 
K^ircus 30.gr. si.+f.ccmplementum effso.gr. 81. 14. 

Ergo ficundum quartum fpharicorum. 
Latus minus efi sp.gr. 8' ./4 .idem^Qgr. ?J4\ 
Latus majus eff 82.gr. 42 '.16. Compl. 7gr.t7. 44 ■'■ 

exCi$r.$o.;o. 66. 2$. sS.Jin. qi6$ot6. 

— fin. 7^63064. 

13028 $2. 

Inventum compendti prtmi 6^14*6. - 
Cui addeftnum alterius datt — S12Q837. 

Et emerget — quaftta tangens arcus BC,io.grad. 2 - S781263. 

No t a. Si data tangens taiisjfftt : 2126Q872. pofipraxintom- 
pendiiprimiyperultimasfeptem cyphras 1269872. muitiplicaresjinum 
aiteriusdati^ /20837. per2 % &produciumaddercsadinventumcom- 
pendii primi 6^1426. 

Si vero data tangens talis effet : 3/260872 : pofi praxin compendii 
primiperultimasfeptemcyphras /269872. multipitcares finumaltcri- 
us dati, U2p8*7-ptr3. Si deni% antefeptem uittmas ejjet 4. multipli- 
cares Si29837.per4.fis. fi 6.per6.ft t2.pert2.f1212.per2 13. Et ftc de~ 
inceps. 

Caufa esJ: quia totus fitnus s 129837* trat per totam tangentem, 
1126Q872. muitipUcandus. 

K^sftquipcrufum compendii primifinus $129837. erat tantummul* 
ttplicatusper 126QS72. Ergo rejiabat multipiicatio per /. vei 2. vei$. 
velperqmcqmdanteiUasfeptemcyphras 126Q872 pracejferit. ideo au- 
tem facJusper 1. & S/2Q837. direcJe fub inventum compendii primi, 
6^1426. fubfcribHur: quia illudinventumefi producJummultiplica- 

tionit 

— 
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ti**tsfipiHttm,$t2f>S?7.&i26pS72,rddi0divifitm. ^uoiproduclum 
itafiatet t firaiioiivifimnoneJfet. 

714260000000. 
Jjhitf igitur pofiremus multiplicator r. tH oclavo Uco,finifiram 
verjmiiieoctiamproiuftumeimmultiplicatoru, $i 29837. ncceffari* 
ficfubfcribitur , ut ultimm ejm numerm fit ocJavo ,peuu/timm nono 
foco,tjritaitineeps: hocnempemodo. 
6514260000000. 
$129837. — 

COMPENDIUM SEPTIMUM. 

JVualiacunque fint iata: perfoUm profthapharefin quafitumin- 
venire^* 

Regula. Uc femper radium habeas primoloco: efficc 
percompcndium fecundum,tcrtium,quartum velquintum. 
. Deinde c^tera perage pcr compendium primum aut fextum. 

DcFarietatibmcalculi Trigonometrici, 
ingtntrts. 

In folutionc triangulorurn , prarcipue fphazricorum , fa?pc 
unum idemque quacfitum , ex iifdem datis , pluribus diverfis 
modis inveniri poteft.C ujus rci caufa? funrquatuor.quas fin- 
gulas fingulis thcorcmatibus cxplicabimus. 

Varietatu calculi Trigonometrici theorema 
primum. 

Omnis proportio radii ad finum,tangentem,autfccan- 
tcm : &: contra/triplicitervariaripoteft, perprimumaxiorrni 
planorum. 

. Ergo in triangulo (pharicareo7angu[b ABC t fi ex iatis BAC, 4S.gr. 
*i'.&AB,4z.gr.qu*renimJitarcmBC. ^uia iaturhacproportio. 

u 3 n . 
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yt AE t radiucddEFjinum : iu ABfmsu ddBC.fsnumferfrmum 
Jphdricorum. 

Hoc eft 

Jguia in trUngulo fUno GBO,fer ijla duocUtd BAcfejr i^sfB, 
dantur omnes anguli & infufer Utm GB t finus ntmfc drcus \^4B> 
Latsss BO >finum trcsu BC 9 trifiiciter invemrcfojjum. 

Hemfcvclfic: 




,rtGB,rddsus — ~ 

dd BOfinstm dnguU BAC vel BGO, 
itd GB ,jinus drcus ^AB, — 
ddBojiuumdrcucBC, — 



10000000. 

74799S2. 
6691106. 
$0Q$03J. 



Vcl 



Dl 
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Velftc. 

rt GByfecansdnguliBGO, — J$o66$&. 

m ddBO t tengentem ejufdem anguii, — * 112*9*7* 

UdGByfinusdrcm^dB, — *4§t*o4: 

ddBO,ftnumdrcmBC, — ■ 

Veidcniqjic. 

VtGB,fecdnsdnguliGBOy — m***4*. 

ddBO t fddmm — — tooooocoi 

kdGB,ftnwdreus^tB, — Wi^ 

ddBOyfmumdrcusBC, — fOO$oj$. 

ff &«» eodemtridnguhjpbdrico ABCyftexddtu BAC, 4$.ffd* 
*j.&^*C, to.grdd. 5 i'.jo".qudrdturdrcus BC guidddtur hdi 
profertio. 

Vt AF, rddiusddEFytdngentem : itd ACyfmus adBC> tangtntem: 
ybdruorum. 

Hoc esJ: 

QutaintrianguloplanoHPC,periJladuodata, BAC &AC, dan- 
momnesdnguU , &infupcrldtus^4CylatusPC: tdngentem angufr 
BAC, ve\ PHCy trifliciter invenirepojfum. Nemfe, vet ftc : foftto 
ureHCyfrordditK 

VtHCrddius — — • x 00000 00; 

adPCtangentemanguUPHC, — 1 1269*7*. 
itaHC,fmusarcusHC, — yztfitk 

ddPCytdugentcmarcusi^fC, — ' $7*120* 
Velficfofito iaterePCfro radio. 
VtHCytangensanguUHPCy — $$73**1- 
ddPCyrddium — — tcoeoooo: 
tta HCyfmusarcus i^etC, — 5' '*P$i** 

ad£C, tangentem arcus.BC, — &$****' 



uigiti 
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Veldcnify fic \fofito Utere HP, pro radio. 
Vt HCyfinusanguU HPC, — 66 3 70S7. 

adPCfinumanguiiPHC, — 7479912. g 
itaHC,finusareusi^C, — $12981*. 

adPCjangcntcmarcusBC, — 1721262. 

Varictat'ucaUuUtrigonomctricithc9rema . 

In rcgula proporticmum, in qua femper funt quaeuor tcr- 

mini, tres dati, quartus-jquarfitus: perinde cft, utrum duo- 
rum terminorum intermediorum lecundo , vcl ccrtio loco 
ponarru. ,3 .tn*r^ . . «. 

Perind&emmeHyfivcdicam : 

Vt2. ad j.ita $. adi§. 
Sives 

Vt 2. ad$Jta4. adto^ 

HincquodUbctexcmpiumprimithcorematUrurfumtri/luiterva^ 
riare pojjvm. 

Primum exemplum primi thcorematis hoc erat: 
Vtradius — — — 10 000000. 

ad fiuum anguU BAC, — 7 47 99 1 2. 

itafinusarcusi^AB, — — 6691306. 
ad finum arcus BC, — — $00 $038. 

Pro eo nunc ita dicam : adhibitarurfus varietate 
theorematisprimi, 

VeUutradius — — — 10 000000. 

adfinum arcus^B, — 6691*06. 

itafinusanguUBAC, — . — 7479912. 

adfinumarcusBC, — — $ 00 $038. 

♦ VeU 
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Vel : */ fecans arcus AB, — tt4&*7* 

ad tsngewtem ejufdem — 9004040» 

tta finus anguli BAC, — 7479912. 

adfinumarcus BC, • — $oo$ojf. 



Vtl denify -.utfecans complementi arcus A 8, 1494+7 
adradium — — 10000000. 

ttafihw anguliBAC, — 74799' *> 

ddfinumaromBC, — $00$ojS. 

C Secundum exemplumprimi the+rematishocerat : 

♦ 

1 

Vtradius — — t— j 0000000. 

ad tapgentem angult BA C, — 11x6987* 
ita ftnus arcus AC y — • 5 12 p Si S. 

adtangentem arcusBC, , — $781262. 

?ro eo nunc ita dicam : adhibita fimul varietatc^ 
theorematis frimi. 

Vel.utradius \ «^- — 10000000. 

adfinumarcust^AC, — *- — $129838. 

itatangensanguliBAC, . — 11269 I38. 

adtangentemarcus BC, — $7X1262. 



Vel: ut fecans arcus K^iC, — 

udtangentemejufdem — — 

ita tangens angult BA C, — 

aa langentem arcus zfu» — 
Yeldemq.: utficans complementi arcus AC, 19493797- 

adradium — . — • 19000000. 

itaumgem anguliBAC, — 

adtangemem arctts BC, . — 



11649601. 

$97*0$$. 
11269838. 
S7S1262. 



112698$?. 
$781262. 
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162, TRIGONOMETRliE 

Varietatis caUuUtrigonomctrici thcorcma 

tertium. 

Sinus arcuura & fecantes complcmcntorum rcctproce 
func proportionalcs. ' 

Hoc eH , ut finus arcuimajoris adfinttm arctcs mir orti ita fecans 
complcmcnti at cus minoris , ad fccantem compUmcnti arcus majoris. 
Etvicijfim. Vt finus arcus mitioris , ad finumarcus majoris : ita fc- 
cans compUmenti arcus majoris ad jccantem compUmenti arcus 
minoris. 

Caufa httjus reciprocationis cH : 

Quia radius eft media proportionc inter finum arcus & 
fecanrem complementi, hoccH, Vt fimss fc habct ad radiu :m 
ita radius adfccantcm complcmen- 
ti v. g. 

Vt ^AD ifintss arcus BC, adra- 
dium AC, ita rad>us AF adAE ,fc* 
eantemcowpUmcntiCFyperj. fekti 
Eucltdis : fivc per 46 .priminojhi. 

Ergo umifqui/% finus tn fecan- 
tem compiementt dttclus , ejficit 
quadratum radri. 

Ac proindc planaexfinibusar- 
ejr fecantibus complemcnto ■ 
rum facla^ omnia interfefefunt aqualia : quiafcilicct ttfti quadrator*; 
ditfunt aqualia. * 

i^ftqui planaaquaUa, habent latcrarcciprocc frofortionaUa fer 
42.frimtnojiri. 

Ergo , ut fmus arcus majoris , ad finum arcus aUcujus minoris : ita 
fecans complemcnti arcus minoris , ad fccantem comfUmenti arcus 
majotis. 

lnparidsnumeris hoctotumcernerepetfaciU cH. Sint cnim finus 
duo:4.&2. radius 10. Principio manifefium cH ,fecantes complcmen- 
torumf</re2j.cjr$*. 
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7{am: ^ 
- yt 4. id 10. ita 10. *d*i. 
Vt z ♦ ad 10. ita m. ad$o. 
Veindemantfcftum esi , effe fecantem complementi 2 , ad fecantem 
complemmti 4, ut 4. ad2. Nam fecans compUmenti 2. cfi $o.fecans 
compUmeati 4. eH2^.Vt autem 4. ad2.it a$o. ad2$. t 

In mmeris majorthus eU eadem ratto. Sint enim dati duo finus 
46911*6.. & $**iOiS. & qutrantnr fecantes compUmcmrum , hoc 
modo* 

Vt 6691^06. adiooooooo. 

itaiooooooo.ad 1494476$. . 

^Vt $00^0^8. adtOOOOOOO. V 

itaioooocoo. ad 19979X68. 
CManifeflum efi y posl tflam inquijitionem ef/cj: 
Vt 669 1306. ad y ooso$8* 

ita 19979868. ad 14944765. 
Hincprimum exemplum prtmt theorematis rurfum (extupUcitcr 
wariare poffum. '} 

2{am ftexprimo theoremate affumam proportionem iflam. 
Vt radius 10000090. ad ftnumanguli BAC .7 41 99*2. Inverfa HU 
froportionedtcamperhoc terttum theorema : adhthitafimui vartttatc 
theorematis primi. 

Vcl : utfinus anguli BA C> — 74? 99 1 2. 

adradtum — — 1 0000000. 

itafecans complementi arous AB, — 1494476$ 
adfccantemcompUmenti arcusBC, 1997986.8 



Vei: ut tangensangult BAC y — 
ad fecantem (jufdem — 
. ftafecans complementiarcus AB, 

adfecanttmcomplemtntiarcusBC* . 



J1269872 
JS066S$2. 
14944-6). 
J9979S68, 

X z 



Vel 
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Vcldennjfutradius — — roo$ooo$. 

adJecantemc$mpUmenti anguiiBAC, 13; 69141. 

Ita/ccahs compUmenti mm AB % 1 — 1494476$ 

dd Jccanttm compUmfnttatcm BC> 1997924*. 

* * 

^Sivero exfecundotheorcmateajfumamj>r$porti$nemifl*m. 1 

Vtradius toooocoo. adftnumarcm^AB % 66mo6. inverfa iU*pr$- 
pfirtione dicam ptr hoc terttum thcorema: adhtbtta Jimul varietate 
theorematUprtmi. \ 

Vel:ut ftausarcus ^AB» — 669 uo6. 

ad radtum — • — • / 0000000. 

. itaficans t$mplementiangali BAC> • ~ 13369141. »> 
adfecantemcompUmentiarcusBC 4 1 0079 $6 8. 

Vcl: uttangensarcus AB, 1 — 9004040. 

ad fecantem ejujdcm, — rj4$*?2 7* 

kaJceanspmpUmenti anguliBAC, — J??<ty/*r. 

adfecantemcomplementiarcusBC, 1907 986 S. 

Vel deniq.: ut radtus % — — 10000000. 

adfecantemcompUmcnti AB, — 1494476$ 

"ttaJecanscomplemcntiangultBAC, — 13369141. \ 

adfecsntem complementi arcus BC t 19979*6* 
— — — — > , t ■ — . 1 . 

Itaarcum BC>exiiJdem datis BAC,ejr AB , duodeciesinvenero:ter 
perprimum.fjriterumterperjecundum: rjrdeni^ fextespertertium 
thcorcma* , 

VarietatiecaUuli Trigonometriei theoremaquartum. 

Tangentesarcuum & rangenccs complementorum rcci- 
proccfuntproportionales* . 

Hocclf: ut tangens arcus majoru ad fangentem arcus minoru : ita 
tangenstompUmentiarcusminorU, adtangentemcompUmenti arcus 
majoris. Etcontra* 

Ratio 
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fctttft 1 QUlNTUf, *t#f 
Ratio reeiprotJttionis hujus eadem tff, qua in fecantibus. £tu*a ni- 
mirum raduu eH medta proportioneinter Ungtnttm arcus & tangcn- 
tem compUmenti. Nam r*t ED 
od^yfDy ita^yiCadBC,per4. 
Sexti Eucltdts ,Jiveper 46 prtmi 
nojhi. Cum tgttur fit txtmpli 
gratia. 

yitt2lo$7*Jangens 4S.gr ad. 

,itaradtus 




H*tt 



tcoooooo. ad tangentem compU- 
tnentt SS/jjt$. 



Vt $7Si24*. tangem & gr. z\ adradium 10000000 , ita radttts ad 
tanftnttmeompUmenti 17 297260. 

Ertttttam: 
Vt 11269872. adj7$ut2. 

tta t7 207260. ad 887321$* 
Vtl vicevtrfa: 
Vt $781262. ad~ 11269872. 

ita 88732 1$, ad 1 7247260. 
Hinc,fidata tangentt 1 1269872, quaraturtangens $78126 ^miffis 
illis pofium fingtrtMum tjfe tangtnttm compUmtntt SS712 t$.ejr qua- 
ri tangentem aUerius compUmenti 17297260. Jgttaficttone ajfumpta, 
froportioncmfteundi exempli fecundi theorematis : qua talis erit: 

Vt radius mooooo. adfinum arcus AC> ita tangens anguU BAC , ad 
tangentem arcushC. 

Hanc inquam proportionem inverto & dico : adhtbitaftmul 
-,3, varittatt theorematis prtmu 

Vtl\ ut ftnus arcub AC, — $129838. 

adradmm — — toooocoo. 

. ita tangens eomphmtnti anguli BAC, 88732 /5« 
ad tangtnttm compltmtnti arcus BC, 17297**0. 

X 3 Vtl 



.j 
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icc Triconometri* _ 

kel.utungensarcus ^yic, ; $97^0$$. 

adfecantem ejufdem 1164.960?. 

iUtangenscomplementianguliBAC, 887121$. 

adtangentern complementt arcns BC % 17297260. 

Vcldenique : ut radius 1 0000000. 

adJecantemcomp/ementiarcus^fC,' i?49J7S>7 

itdUngenscomplementianguli BAC, . 8&z)2i$. 

ita tangentem complementi arcus BC, 172972 60 

Et ita arcum BC> ex iifdem datis BAC> & ^AC ,K0vies invenero : 
ter per primum , ter per fecundum , c!r iterum ter per hoc quartum 
thcorema. 

DE VARIETATE CALCULI T R i- 

GONOMETRICI IK SpECIE: ClKCA 

prioracriaaxiomataplanorum. 

/ 

Prioratrta axiomata pianorumfortaffereclius inunum contrahh 
ejr ftc propontpojfent. 

Lacera liibcenlis angulbrum oppofitorum diretSce funt 
proportionalia. 

Hoc eH\ ut fehabet lat m maximum adlatus minimum : ita fc hx- 
betjubtenfa anguli maximi ad fubtenfam anguli mmimi. Et fic de 
cateris. 

Caufa efi : quia cuivis triangulo plano circulus circumfcribi potefi. 
^odfifiatjateratrianguliplanijamreipfafuntfubteuja angulorum 
ipfiroppofttorum : ut Itbro tertio t axiomate tertio, ofiendimm. 

CONSECTARIUM GENERALE, 

Datis igiuu: duorum quorumcunq; angulorum fubcenfis, 
cum lacere uni dacorum angulorum oppofico; dacur eciam 
lacus alceridacorum angulorum oppoficum. Ec concra. 

Dacis 



uigmz 
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LlBER QUINTUS. \6j 

Daris duobus quibufcunquc laceribus, cum fubtenfa an- 
guli unidacorum latcrum oppofiti ; daturetiam fubtenfaan- 
guli akeri dacorum laccrum oppofici : & pcr fubrenfam an- 
gulus ipfe. 

^ Dantur autem fubtenft angulorum datorum t in ttiangulispUnu 
rcSiangulis tripltctter : nempcs 

j. Vclfic , Mi Latus fubtendens rcclum ftt radius : Utera includen- 
UarecJumfinus. 

,2. Velfic y utUtusmajusintludcntiumrec7umfitradius: reliqua 
duo iatera tangens & ficans acuti minoris. 

?. Vcldeni%fic,utUtttsminusinc/udcntium retlum ftt Yadiut: 
rcliqua duo Utcra tangcns ejrficans acuti majoris. 

VHntriangulopUnoreftangu/o^BCJnquoUtera ^fB, BCey 
XLAC^funtfubtcnfa angulorum ipfis oppoftftrum : rcftcftu circulipun- 
ciatt^ABC 




SiUtus^B,ponasproradio:UteraBC(!riyfC> mntftnm ang^ 
- hrumBAC& ^ABC: refceftucirculiBD. 

SiUtttf 



Digitized by Google 



Itf8 TrIGONOMETRIjE 

Si Utus ACponaspro radtojtatus BC y erit tangens acuti BAC, htus 
ABfecansejufdem: refptclucirculiEC* 

SiUtusBC,pon4*proradio>Utu( AC*rit tangens atuti ABC, Utus 
AB^fecansejufdem: rejpeftu circuli CD, 

* Atintrungulit pUnis obtsquangulu : datis angulis dantur fub- 
tenfk angutorum unomodo tantum* nempe perjinus tantum. Tangen- 
tesenim, & fecantesin triangulispUnu obtiquanguUs tocumnonha- 
bent :per eorum definitiones. Sinus autem ubi% iocum habent : quia 
Juntjemiffesjubtenfarum, ctrculo infcriptarum : qua/esjubtenft cujuf 
vm trianguti plani latera ejfepojjunt : ptr antecedtnttm dtmonjlra- 
tioncm. 

« 

^ SeJejr nondati cujufvis anguti fubtenftin trUuguUplanarecl- 
angulodaripOteH. VnuMquody. enimUtmtrUngtskpUnireclanguti 
pro radUy hoc eH>partium rooooooo.poni , ejrfecprofubtenfa sngult op- 
pojiti, etiam nondum noti, haberipotcsJ. 

At in trianguto plano obliquanguU , anguli non datifubtenfa nulfo 
modo dari potcH. Jhtia nuUum Utus trianguli ptani obliquangulipro 
radio ponipoteftJdfr tdeo: quia nultum Utus trianguli plani obltquan- 
guli dtametercircult triangulo cirtumfcfipti eJfepotcH iperi.csf.p. /♦ 

ConJccJariaJpecialiareflangutdrum. 

I. Igitur , in triangutispUnis reclangutis : Dato prartcr angu- 
los unicolaterc,daturreliquorumlaterumquodhbec, tripli- 
ci ^roportione : prout fcilicet , vel latus fubtcndens rc- 
&um , vei majus, aut minus includentium reclum pro radio 
pofucris. 

/ II.Da- - 
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II. Datss duobus quibufcunqiiateribus, daturuterqjacu- 
torum, dupliciproportione: proutfcilicet, velhoc, vclilJud 
datorum iaterum pro radio {hoecH y pro fubtcnfa anguli oppofti, 
Jivemtiyfveignoti) pofueris. 

Confcciaria Jpcciaiia obliquangulorum. 

I. In triangulti planu obHquangulu : Dato przter angulos 
unico latere, datur quidem rcliquorumlaterumquodlibct: 
Sed unicatantum proportione, &rc. 

1L ^imyftmpltciterdatuduobusquibufcun^lateribm: Sed tan- 
tum,datis duobus lateribus , cum angulo , uni eorum oppofi- 
to : datur angulus alteri corum oppofirus, 

Hac dcduftio magu quidem methodica mihi videbatur: Sedtilis 
iifcipulU metfy qui nihil non apud mepotcrant, ea ratio.qitam libro tcr- 
tiofecutmfum t adcaptum tyronum vidcbaturaccommodatior. 

De varietatibm calcuii Xrigonometrici, iterum 
' ' ' " injpecic^: 

• ! * ' 

Circaquartumaxiomatriangulorumfphx- 1 

ricorumj. 

4 * 

Regiomontanm rjr eumjecuti Finckim at% Landsbergim quartum 
ttxioma triangulorum /pharicorum ita proponunt. 



Quadratum radii eft ad planum finuum re&orum, duo- 
rum laterum inzqualium : ut finus verfus anguli a di&is duo- 
bus lateribus comprehenfi, ad dirferentiam finuum verforum 
tertiilateris,& reliquorumduorumlaterum differentia^ 

Y Demon. 




• 

T. Vt GHsidius ad DEfinum reclum latef U maj$ru BC, vel 
tta Gj^fmut verfus anguli ^ihC/tn diametroctrculimaximix ad 
DC\ eundem fimm verfum in diametro circuli paralleli.Qm* in cir- 
culis inarquahbus: ut radius circuli unius ad radiuracirculi 
akerius: ica finus tam re&i,quam 
verfi,circuliunius, adfinustam 
rectos, quamvcrfosfimiliumar- 
cuutn circuliakerius."i/.£. 

ln circulis injequaltbtis BCD y & 
GHI.fi arcus CD, & Hl y ftnt fimites ; 
estuiradrus ^4C y adradtum FH: ita 
finusreftus CE^adfinumreftum HK- y 
Crita ftntts rccfus A E y ad fi*;urecfu ¥K\ 
dr tra dcttf%finm verfus ED, adfinu 

vcrfim 
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LlBEfc QtJlWTUf* 

vtrf*m KtferqwrtAmfexti, &perq4tn 
$amqmnti f acundtctmim jepttmt ttuU- 
iii drperfchemtu adjun&a. 

II Vt GH,ridim*dGO,fi»Mm refhm 
lateritminorU^B.veiGN, ttaDC,ai 
DL.perqutrtam Sextt EucltdU. guo DL, 
ttddito ad AF, ftmm vetfim dtprentU 
Jaternm AB>&BC,ftvcBD> ttempearcttt 
JD, efititur AMftnttt verfttt tertii Uteru AC> vel AK. 




Porro: quia cff, 

Vt GH, ad OE, ita ad DC. Ei 
Vt GH, ad G0> ita DL>ad DL. 



1JZ TlllC ONOMETRIJE 

EJi etiam , per muls iplicat ioncm pr$- 
pon \onttm. 
VtpUnum GH y GH, adpUnum DE , GO. 

ItapUnum GJg, DC, adplanumDC y DL. 
Et poftrcmis duobtis pUnis GJj^* DC, & DCy DL. 

Pcr commune Utus D C >div*fis. 
VtpUnum GH, GH, adpianum DE, GO. 
ItaUtusG^adlatusDL. 

VelyprimuetiamduobuspUnispereomiotunemaliqucmdivifiremy 
v.g.per radium, divifis. 

VtGHy radius adplanum DE % GO, radiodivi/um: 
ItaGgyUtusadDLtUtus. 

7(amfifit: 

Vtro.adfyita j.adf. 
Vtio.ad$ t ita4. adz. 

Erit ctiam: 
Vt ioo. ad 40^ ita 20. adS. 

Etpoftremisduobus ptanupcrcommunclatus 
4, divtfis. 

Vt 100. ad40 , ita $.ad2> 

K Velprimis etUm duobuspUnis pcr commMnemaliquem divifirem 
v.g.perio.divifis. 

Vtio.ad+y ita$. adz. 

Hac efi demonfiratio KegiomonSani > Tinckii , cir Landsbergii : 
omnino certa^&infiillibilis* Jgupd ncmo non vidct : nifi quiplancfit 

dyt*fU*prr&'. 

Exemplum e tcrtiogcnere exemplorum noftrorum 
repctitum. 

BCySP. 
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BC$p $S.finu6rcftu6. S6>7344. 
AB^\.$8.finutrtftus. 7t$93<$. 

Dtff t+. o. loooo^oo. 

7*. 97Q29$ 7> 

Sinus vtrfus diffcrentia. 297041. 
K^BC>2S.i4. 1000 oooo. 

61.4.6. SSt02S4. 

Stnrn vcrjus anguti 11X9716. 
Planum fmuum rccJorum ^iB rjr BC, 62240719373120. 
idcmpUnum radiodivi/um 6224072. 
vUnc canvcmcns cum mcdictatcrcf?*, pcrprofiaphartfin a nobu 
inauifit*. 

■ 

Praportio. 

Vt radim Hffooooo. DE. 

\yid planum finuum rdhrum t radiodivi/um 6224072. DT. 
Ita finus verfrn anguli <^ABC 11J97t6.DC. 

difftrcntiam 7404SS.DL. 
£>uam fi adda6 ad fmu vcrfum diffcrcnti* Utcrum 29 -041. AF. 

Efficiturfinu4vcrfiutcrtiiUtcri$ toj7SJt.AM. 
gui dcmtm dc radio toooocao. AH. 

Rclinquitfinumcomplcmcntitertii Utcrif $962469 >MH. 

Cuiftnuicompetifarcm KHjj.gr. 40'. S". Cumumfkmtntum 
26.gr.2d 42". cftarcu6^K,vtli^4C,quafitu6r 

Justus Byrgius in praxi quarti axiomatis nunquam 
finibus verfis, fed fcmper finibus rcctis utitur : Et primum 
• quidem inquintfinum complcmentitertiilateris, qualiscf- 
let, ar gulo ad B, cxiftenterecto: deinde differentiam illius 
finus a finu anguli obliqui, hoc cft, re&arn CO , vcl EO, 

Y$ vcILT/ 



174 Trhjoitomet*!* 

vclLT: inveftigat ; Si angulusad B, fic acutut : taW pr©- 

porcione. / 

Vt D E, radim ad D T t medietatem re#£ t 
ItaC&fimucomplementianguliABCyadCO. 
Si angulusadB.fitobcufus: tali proportione, 
Vt DE y radimad DT, medietatem recld, 
Ita Ecfenus cxtcffw anguii ABC,ad EO. 
Quam ipfam tamen proporcioncm fine omni multiplica- 
tione &divi(ione abloluit: adminiculo primi compendii 
,noftri. 

Porr6,invcntumTL v angulo ABC, exiftcnteacuto frm- 
pcr addic ad IP, uc relulcec LP, finus complcmcnd ccccii 
laccris. 

Ac,angulo ABC, exiftenteobtufo. vcl invcnrum TL , fub- 
trahit a TP,ut rcftct LP,finus complemenri tei tii lateris : vel, 
ab in vcnta TL, fubtrahit T P , ut rcftct L P, fi nus exceflu* ter- 
tii lateris: quemadmodum faciendum clTe,adjunc"ca tria fchc- 
mata doccnt Quibus llngulis fingula excmpla Byrgiano mo- 
re fa&a accommodabimus. 



E XEMPLUM 

PkIMUM : QV.OD Ll- 

bro quarrofuicfecun- 
dumlecundige- 
nens. 
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LlBER QUIKTUS 

Latus minus GN> vel Jj>f f 24. gr. 2S. ~| 
Ctntfl. Uteru majoru CD, 4 adde & fuhtrabe. 

velfljo. 



*7f 



4 



Summa DN, $6. 22. Stnus. f?2$9*r. DP. 

DtjfcrentUFJ^j.+z.Sinus PK> 

Summa 8971314. rP. 
Dtmidtum44Wi7> IP^inventum /. 

^^^^^^^ 

ABC> quajtU- 22.gr.?) i}-' .?84o??4 % DT % medietrurtQa\. 
tu*minus $0. 4. 0. 



Summa. 72. ?p\r {. Sin$K§;a]o?T. 



Difjcrcntia. 27, 28. $8\.Stnu$ 4614841. 

Dtfjerentia 4910190. 

Dimtd. 740$oo$.LO,vel LTJnventum //♦ 
^^S^.TPjnventum I. 

Sumrna. 6o$07$2.LPJinuiccmplcment$ 

tertii Utcris. 



EXEMPL UM 

Secundum : Q^VOD 
libro qi arto fmt ter- 
tium tertiige- 
ncnV 




Latuf 
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Latus minus GN, vel^f 7 4$.gr.$8'. 
Comfl. majoris GD&flFL 30. 2. 

76. o.S'tn%6p7029$7. DP. 



Su mma DN y 
Btfercntta F^ 



1$. $6. Sinus 2 74$ 1S7. PR. 



60S777O. RP. 



Dtmtd, 



}S.gr.2t'.zi". 

Latusminm $r. 30. 2$. 

Exe.K^fBC.22. 3U 0. 



3 47 888$. TP. inventum. I. 
2 74^87* R,velDr. 

~622407*.DT,medietas rcCtA. 



Summa 74. $. 2p.Stnm. 96170OT. 



28. sU^ ^nm.4836600. 

Differcntia.tfSwt» 

* Dimid.2?9O20O.EO>vel LTJnvcntum. II. 
347888$.TP y mvcnt um. L 

Diffcrintia. 108868$. LP.finmcomflcmcnti 
tcrtii Utcris. 



EXEMPLUM 

TERTIUMjQ^VOD li- 

bro quarto fuit quar- 
tum tcrtii gc- 
ncris. 




Latus 
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Latwminm GN, vetj%t> 4S>g?*sf* " 
Compt.majorU GD^vet II. ?o. 2. 

Summa DN, 76. 0. Sinu* 97 WW* t)P. 

Dtffcrentta J>F, 1$. $ 6. Sinus 274^87. PR. 

~Dif * 9$777Q>r P. 

Dtmid. 347X8*$- TP.inventum. I. 

274$tf7>PR- 

jf.gr. 2?. ?t". 6224072. DT.medictatreft*. 
^BCq.tatm minta.ro. 0. 0. 

48. 2p'. .Sinus74S862$. 
28. 29. jr. Sinus 4770^2. 

Summa H2$8977> (tum. II. 

Dtmtd.6129488-ZQtVelTL.inve- 
; 347888$.TPjnventum I. 

Diferentia. 26^060^ PL.finmexceJfus 
tertiitaterU. 

Hic eft modus Byrgii. Alios aliorum modos referre, non 
cftoperaeprecium. 

APPENDIX LIBRI QUINTI, 

Continens expiicationem ejr dtmonjtrationem 
ReguU falji. 

guia Regutafaljiin T ngonometria tam magnum ufum habet , ut 
MfcipuiumejusartUatricU Algebraicuprorfus liberarepojpt: quenu 
admodum lihro fecundo ojtendii vifum eH ReguU iilius &prtceptum 
tjr demonfirationem hoctoco breviterexplicare. 

Prdceptum ReguU falfitateeft. 
Loco numeri quxfiri poncnumerum prolibiru magnum 
autparvumj U pcr cum operarc fccMndum pnefcriptunu 

[ "* 2 quaeftionis 
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I78 TllICONOMET KIJ£* 

quarftionis propofitx. T um, fi exit quod exirc debebat j ha- 
bcs numerum quaefitum : fin autcm ; difFcrcntiam intcr id 
quodcxit, & quod cxirc dcbebat , fivc falfitatcm, notaper 
PlusvelMinusj&pcr aliam pofitionem, fivc majorem iivc 
minorem, eandem opcrationem rcpete. Deinde multipli- 
capcrcruccmfivealtcrnatim, pofitionem primam pcr falfi- 
tatem fecundam,& pofitionem fccundam pcr falfitatcm pri. 
mam: tumqucfi faliitates fuerxnt homogenex,fubtrahe duo 
produfta a fc inviccm,& duas etiam falfitates a fe inviccm.fin 
falfitates fuerint hcterogcneac, adde tum produ&um produ- 
c"to, tum falfitatera falfitati : ac deniq* produ&orum vel rcfi- 
duumvelaggregatumdivide pcrfalfitatum vcl refiduumvci 
aggregatuin, & habcbis numcrum quarfitum. 

CafUsigiturrcguUfatfitrcsfunti 
PrimmcafmcH-, ubiutra%fa(fitase'st Plmifccundmcafm ; M*- 
traq ; falfius cit CMinus : tertim cafm^ ubi altcra falfitts csl Plm , aL 
teraCMinm. 

Exempligratia, qu*rMturnumerm>cuifiaddaturparstertia> & ab 
aggrcgato aufcraturparsfcxta> relintjuantur ioc. 
Is numerm revera csl 90. ut patct cx cakuU?fMecio 
90 

^JjO Addc 



110 

DioSabtrabe. »«* 



100 refiduum. , 

nam % numcruiUum cffe laa.detndeponam effe> tcS. Operatto uLu ent. 
Vofitiovrlm*. 144 'rofittoftcunda. •©» 

IH* gj- 



TLlBER QUIHTUS. 

ralfitas pritna. 60 fdfttasficundd. 20 

Pofitto fecunda 108 Pofttio prima. 144 



TT9 



6480 Produiium. 
1880 Subtrabe. 



3603 Dtvidendtu, 
40 Dtvifor. 



2880 

Falfitasprima 
Palfttas fecunda 



60 
10 



4° 



(90 

rff nunvrtu 

quafttus. 

Tro ficundo cafiu , primo ponam numerum iUum , cjucm qustro , effg 
14, dcindepondm effe 7 2. Operatio talii trit. 



Pofttioprima. 54 

l)i 8 



Pofttio ficunda. 



7i 
*4 



7* 



5* 
16 



60 
100 



80 

IOO 



Tafttas prima.40 
Vofttto fetunda.j 1 



Jalfttat fecunda 
Pofitto ptima. 



x88o 
1080 



1 800 Dwdcdus. 
10 Dtvtfor. 



Talft as l. 
U. 



10 

54. 

1080 

— 40 

— 10 



Dtptjor 



.10 



(90. £)«0rif/ 
Trotertiocafuprimoponam 
mmeffe.144- Opcratiotatuef?. 



Tofitioprima. 



54 
«18 



«1* 



quafitum effey4. dcindepo- 



Pofitiofetunda. 744 
»4* 

51 



60 
100 



160 

ICO 



Z j 
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Talfuasprima. 40 VdfttstfuHnda. tfo 

Pofttio fecunda. 144 Pofittoprima. 54 



5760 3240 
JI40 



9000 Dividendut. Plm. 60 

100 Divifor. . Miww . 40 

(90. jQwofw. 1 00 Dipi/or 

Intelligis opinor mentem KeguU falfi: jam demonfirationem cape. 
Cujus fundamentum hoceft-^quod 

Falfitatespolitionum &:acquifitorum funtintcr fcfepro- 
por tio n a! es. hoc e ft: ficutfehabct falfttas pofitionis prtmd adfalftta- 
tem poftttonis fecund* : ita (e habet falfetas acqutfiti primi , adfalfitd* 
tem acqutjittjccundi. 

Vocoautem falfitates pojitonum, exceffumvcl dcfctlum numero- 
rum poji 0 um Jitpra vcttnfra numerum verum. 

Verbigratia. Inprimocafucrant: 
Pofitio prima. 144. Pofmofccunda. 108 

Humtnu verus. 90. 90 

Difffrentta. 54. 18 

Ergofalfitits pofittonis prima fuit f 4 . fecunda. iS. 

Faffeates acquifitorum voco excejjum vel dcfecJum nnmerorum 
perprocc/fitm qusfiionis propojitd acquifitorumjupraveliujrauume- 
rum quafitum. Verbigratia inprimo cafu erant : 

Acquiftmmprimum. 160. Atqutfitum fecundum. 110 
Humerutquifuus. 100. 100 

Dtffcrentta. 60. 10 
Ergofalfitas acquijitiprimifuit Oo.Jccundizo.Dicojam, tJJL* 

Vt $4. ad tS. ita 6o.ad2 0. 
Caufaeff : quiacademrationeutrobitL procejfumfuit : nempe y ad- 
dendaprimumad numerum pojitum unatertia^ detnde ab aggregato 
fubtrahcnda una fcxta. 

Effcttus caufk rejpondet : ut vtdes ex cakulo fubjcc7o. 
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Vt S4. ad t8. ita 60, ad 20. 

Mnlrpttra. i3 

pcr. r,o 

Dtytde. 1080 (eradtt 10. 

54 
108 



000 
54- 

Jjhtiaigiturcft: ut falfitas pofitionu prima adft/fitatcm po/ttionic 
Jccunda\ ita falfitas acquifitiprimi ad faljitatcm acqutfittjecnndt: ideo, 
ftfalfitatcs ilUpcrcruccm mu/tipUcentur, nempe,Ja/fitaspofitienispri- 
m a perfaifitate acqutfittfccundi^tjr falfitas pofitionis fecunda pcr fitlfi- 
tatemacquifitiprimi: produifa duarum iliarum mu/tipficattonume- 
runt aqualia. 2{am fi quatuornumertfint proporttonatcs >produftum 
mediorumaquaturproducloextrcmorum: utde /tntisdcnonfiratum 
fuit Ub. r.prop. 42: in numerisauttm eadem eti ratio. Cum tgttur fint, 
Vt$4. adif. itato. ad2o. 
Produclumnumcri tS. per 60. idemeritcum 
Vroduch numcri $4. per 20. Jjtuodipjumettamca/culusfub- 
ieffus verum cffe comprobabit : qui calculus ita habet. 

Falfitas pofttienis prima. 54 Falfitatpofitiotiit fecunda. 18 
Falfitas acquifitifecundi.10 Ftlfttas acquifiti prmi. 60 

1080 1080 
Vofrbyin muUipUcationeperinde eff,five numerum totum per tot& ; 
ftve totum unumpcrpartesalterius muftip/icem. Vcrbigr&tia ; perinde 
eftfivemultipltccm7per7.five7.per4.drs- Perutram^ cnmmuiti- 
plicationeinvenero 49uttjrratiodiflat t &caUulwfubjetlu4 ofienda.. 

7 7 7 
_7_ 4_ S 

49 18 " 

Adde 21 

Fit 4 7 

Ergo in propcfuo exemplo primi cafus , fi primampofitionem t44> 

Z ) muhipti- 
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multipltccm pcrfecundi aequijitifatfitatem,ncmpepcr 20, ferinde cJf, 
ac(imuitipltcaverimgo,cjrs4.pcr 20. Etperconjcqucns , produdum 
muttipticationu numcri 144. perio, continet numcrum vcrumpo. vi- 
cics, cjr faifum $4. itidcm vtcies. 

Stmiitterfifccundam pofttionem io8.muttipliccmperfaifitatem ac- 
quifitiprimi , nempeperCo. 

Perindeeff, ac (imultipticavcrim po. ejr 18. per 60. Et per confe- 
qucns ,froducJummuttifiicattenisnumeri 108. perfa tontinet nume- 
rum vcrum go./exagies y eirftlfum i8.etiamfcxagies, 

i^4tquii8./cxagicsy(jr$4* vtcieSydquifelleut;. ut jamantcdemon- 
firatum fuit* 

.Ergb fiproductumnumcri 144 pcr 20. fubtraxcro de preduclonu- 
meri 108. per 6 o.fatfum numerum , quiprimo predutto adtytrcbat , to- 
taUterfubtr&xcrOy&infupervcrumnumerum viciesfubtraxero. Re- 
fiabit igttur verm numerui quadragics : quantum fctitcet rc/labit de 
falfitatcto.poftfubtrattamfalfttatcm 20. 

Ergo ft quod rcftat t poftfubtraclioncm unius producft ab aitero , pcr 
id quod rcjiat pofi fubtratttoncm unim faifttatu acqutftta abattera, 
divifero j neceffarto verus numerm exibit. 

Prorftu adcundem modum in fccundo cafu : ft pofitionem frimam 
^.multiflicemptrfaifuatemfccundam^o.permdecHyacfimuU^ 
verim 2o.ferpo. minmjd. 

Ergb produtfum s4-per zo.continct vcrum numcrum po. vicies, 
minm fxif. numero ; 6. vicies. 

Simtlttcr% Jipefitionemfecundam72. multiplicempcr faifitatcm 
acqm r ni primijecmpe per ^o.fertnde efi 9 acft muttifiicavcrtm pe. mi- 
nm 18.^40. 

Ergoprodu£fum72.per40. continet verumnumerum 90. quadra- 

gieSymtnmfaifo numcto 18. itidemquadragies* . 

lamquadragies 18. & viciestf. aquifoiient , fcr anteeedcntcm dc- 
monjiratipnem. 

Ergo.fi dcfroduclo 72. fer 4^fubtraxcrefroduclums4 pcr^o. 

J-aijtta- 

Digitized by Google 

1 



LfBEK QUINTU5, 1$} 

Fd/JttdtemprimoproducJoddhdrentem totaUterfubtrdxeriy ejrhfu. 
perverum numerum viciesfubtrdxero : dcproindevermnumcrmrc- 
fidbit vicies : ftcutfubtrdclufdifitdtibm 20. dcdd. reflant 2$. 

Etgo ft reftduumproduttorumdiviJeTOperrefiduum falfitatum ac- 
quffii,rum,^uetw erit numerm verm quajitm. 

Intertiocdju: (i pefuienem primdm$4. multipUcemper falfttdtem 
dcqui(itijecundi t nempcperdo. Perindecritacfimultipltcavcropo.mi- 
nmjO.perOo. Produtlumigiturcontinebitverumnumerum po.Jexd- 
gtes>minmfalfonumero iO.fexagics. 

Si pofittonem Jecundam 144. multiplicem per 40. perinde cHac fi 
multtplicaverim go.ejrs* per^o. Produc7umigiturcontinebitverum 
numerum po.quadragits ; cjrfatjums4.etiamquadragies. 

K^itquifixagtes jO.fjr quadragies$4. dquipoffentpcrjuperiorcm de- 
monfirationcmiatfyadcbiquantumunolocodceHt tantumaltero loco 
fupcrtH-. cjrperconfequens t fiprodutfum$4 per6o. addideroadprodu- 
cJum 144. per40 : aggregatum nuliam amplim falfitatem habebit t fid 
vcrum numcrum po.continebitfexdgies ejr quadragies. hoccH ecnties. 

Brgo fi fummam produclorum per Jummamja/fitatum acquifitd~ 
rumdivifirO) verumnumcrum habcbo. 
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Errau Triganomctriac; 

Pag. ro. tin. 20.proJ&Hlegc CH. ejrmfihcmate inter A& K t m G * 

pdg.2;.tin.3.&4.logc.pro/>.?2.js.JS.s*.S7.&fr 

pag.24.tin.2.ejrr3.pro7.lege4 % ^ 

pag. 28. tin. io.pro non y Uge, uno. 

pag. 40. lin. u.pro K. lege B. tin.18.pro 36. legejS. 

pag. 41. lin. 18. legc t fubtcnpe fimpti, duplijtripliejrc 

pag. 4$. tin. i.pro 6f. lcgcbqjm. 8. pro. eyfhr4Ui.legecyfhvAAdi.lin. 

r$.pro,& tllcge -/j&fc . ; 
peg./2.im.S.prgB.UgeK^n^^&i^prA^logoir. 
pMg.7j.lin.2r. addanturhdcvcrba: Jghtratur autcmfinm f**gr&- 

eluum. . . . 
pag. 78. lin. rj.fro refta> legc recld. 

pag. 8o.lin<2.3.$. \4.pr0. 8.gr. 9. legc fy.gr. (imiliter% linea 7.&S. 
pr02.gr. i.legc2\.gr. itcmpr06.gr. 8. legc 68. gr.Jicpag.r2 2. 
tin. rr. r4. r6 % tp.proz.gr. 6. Iege16.gr.pr02. gr. 8. Iege28. gr. 
pn 4gr. $. lege 4t.gr. pro$.gr. 0. legc$o. gr, pro $. gt. 9. lcgc 

pag. 8r. lin. 6. pro 4t. legc 4?. 

pag. 82. linea 1. ejrdeinccpsin tangentibus dele puntfa, & numcrosfub 
(emntuocolloca y utpaulo>poft > nempetinca 23.(^0. collocati 
fint. 

pag, 8f. lin. 2o.pro$2. legC2$ ¥ 

P*g 93.lin.ult.pro49 legC4f* \ 

pag.pp. lin. 19. ejr 20. pro B. lcge C. lin. 24.pro t^BC. lege^fCB. 

pag % 100. lin. o.pro 7. legc 12. tin. u. / f. 16. t7.pro x^i C.fempcrU- 

gcAB.ejrlinji.proABC.legeACB. 
pag. tr? % lin. 4.pro 7. lege \z. ficpag. 114. iin. re. 
pag. 117. tin. r.pro 8. lege 17. tin. 27. pro FF. lcgc EF. 
pag. 118. tin, uti.praquadra.legcquadrantes* 
Itempag. 120. tin. 1$. ejr 23. pro 7. lege 12. 
pag. r14.tin.~29. pro 7. legcrz. tin.30.pro 8, leger^ 
pag.i$6.tin f 2i.lege,Js $,pcr$. 

p^t72.lm,i4^dde>Bt t m Erraea, 4 
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Erraea problematum* • 

?*g.$.t*n.4 '.frovjfBSTttep ADST* 

p*g<6.lin.t!proFleg*B. 

p*g. u. On. S.fro CH. lege AF.lin. r$. lege: 

Quod mukiplicatum. 
P*g.r6.fin,t7.pr*fi t legefit* 
p*g.4*,lin.isfro&,legeeff. 
p*g $9.pro*\c.lige*\C*&*nHiC<pon*cC> 
p*g.7*.lin.7+roEK.UgeEg. 

p*g. ito. lin, tr.&itfrorss. igetif.Bn. tp, & i$, pr$ 4up*kt % lege 
p*g.rit. Un.iupro. (+. l*ge{**. & l$ne*m t*S inoim lecvprvm- 

VCm 
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BARTHOLOMAZl TITJ- 

SCI CRVTiBERGENSIS 

PROBLEMA- 

TVM VARIOKVM: 

X E M P E 

Geodaeticorum, 

Altimctricorum, 

Architectonicorum, 

Geographicorum, 

Gnomonicorum, & 

Aftronomicorunv 

LIBRI VNDECIM, 

TRIGONOMETRI^E S VB- 
jun&i, ad ufum cius dcmon- 
ftrandum. 




FRANCOFFRTIy 

ApudNicolaum Hoffmannum, fumptibus 
Ion<* Kosj£ f Anno \6iz. 




.0 m *- * . 

• • m t " * • « % » • * 
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Appendix 

BJRTHOLOMsEl PIJI- 

SCI GRVNBERGENSIS, 

PROBLEMA- 

. TVM VARIORVM: 

N I M P B_ 

Geodseticorum, 
Altimetricorum, 
Architeclonicorum 
Gcographicorum, 
Gnomonicorum r 6c 
Aftronomicorum 



LIBRI VNDECIM, 

TRlGONOMETRIif- SVB- 
jun&i,adufumejusde- %/• 
monftrandum. 






, Francofyrti, 1 
7>/<ir HeffmannUnis Jumptibfu lon* Rofit. ^inno 1 6tu . 
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Appendix 

BJR7H0L0My£I P1<IU 

SCl CRVNBERGENSIS, 

PROBLEM A- 

• TVM VARIORVM: 

Geodxticorum, 
Altimetricorum, 
Arehiteclonicorum, 
Geograpnicorum, 
Gnomonicorum, 8c 
Aftronomicorum .* 



LIBRI VNDECIM, 

TRlGONOMETRIjfc SVB-. 
jun&i, ad ufum cjus de- 
monftrandum. 






. Francofvrti, 1 
Tyfit Hoffmanmanis Jtmptibm lon* Rofit. ^4nn9 1 6tu . 
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B A R THO LO M Ml TITISCI 
Grunbcrgenfis 

PROBLEM ATUM 

GEOD^ETICORVM 

LiberUnus* 

- 

P R JE F A T I O* 

SOcratcs hunc principalem GeometrU {cujuspars est Trigonomc- 
tria)fncmejfc ftatuebatiut agrumplanummetiridividcrc^pof 
fis. Tanti Phitofophi judiciumfecuti , ifiim gcncru problcmatibus 
meritbprimumlocumattribuimm. C*tcrum % cumvari*ftnt rationcs 
agri plani dimcticndh mihi ea 
fempervifa esJ expeditijfima, B 
quafity velperquadrangula> 
velpcr trianguta reclangula. 
Nam fi duo laterainctudcntU 
recJum , intcr fc multiplices % 
producJum muitipUcationu to- 
tum y iritarea quadranguli ; 
dimidium, trianguli ; a tattbus 
Utcrtbus conftituii. Vt fiduola- 
tcra inctudetiarccJu ABC y nc- 
pe AB % quatuordeccmpcdaru, 



: • * 




A * 



-a 2 
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4 Problimatvm Geodaeticorv?^ 

crBC^.intcrft mui f ipUces t pro luSIum mul^pUc.tUonU tc f um, umpe 
20. trit arcx quadranguit f>oduCt;ttn vr,c m t*l: t iicationh 

dtmidtum nempe iO. crit area Trtangult i^ASC, ut vclcxadjuncJo dia- 
grammate iiqttct. Kyidhujufmodt igitur Trianguia plana reclanguld 
quomodo agcrquiUbet , quiformamcxaflc qttadravguiam rccJangtt- 
tamnonhabeatfineerrorercducipojftt y duobtuprobtemattbusofiende- 
rnus. ybi tamcn notandttm ttt,facla redutlionc non opus effe ut utrum- 
que triangutumrecJanguUtmJcorfim fupputetur:fidfatueffififiU ba- 
Jis triangult obtiquanguii per perpendtculum multipiieetur. ifia e- 
nbn unicamultiplicatio exhibet utriufquc trianguiiretfanguU , hoc 
cH , tottus obliquanguli arca m dup/a m. Exempiigratia, In trianguio 
obiiquangulo ^yfBC. fatta reducltone ad duo triangula rccJanguU 
^iBF&FBCnonopus 

cH , ut fcorfim aream Sf B _ 

trtanguli recJanguU /i\ 
^BF,&itcrumJeor- j / \ \ " 
fim arcam IrUnguii \ / ^ j . 
rcttanguli CBF inqui- \ / I 

rae» iatera <^4F & BF> A f ^ C 

itemBFejr FC inviccm 

muUipUcando:fidJatifeH,fi bafin trianguiiobliquangutiABCnempe 
reclam C.perpcrpcndicuium BFveiDC. multiplices.Nam eofaclo 
fiattm habebit aream quadrangutirec7anguU AGDC. cujus dimidiam 
cjfe aream trianguU obUquanguii ^fBC. veiipfafigura infrcttio te do . 
cebit. Scd&hocnotandumctt yfapc quadrangutaejrtriangularccld- 
guia in unamfiguram conjungi ,fic ut imdefiat trapezium , vciftmpiex % 
uaie ett k^ABCD. veidupiex, quaiiafunt FGHI, ejr (JMNOP. In qut- 
us caftbus omnibus 9 fi lonejtudinem mcdiam : qualia ett in primafig*- 
ra recla ^y{S> infecunda f W , tn tcrtia XX \ per iatitudinem muitipU- 
ees, arcam habcbie.v.g. Intrapczio K^iBCD. 

Longitm- 



l 
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Liber Vnvs, y 

Longitudo minima ^yiBftt — i o. pcd. 

maximaDC. — — i6.ped. 

16 fcd. 

media^iS — — u.ped. 
Latitudo^DvelST — — Acpcd. 

^ireaigitur^iBST^velABCD.erit^.pcL i^tfckdcqui- 



r 




ifcw ohitcrm gratiam tyronum annotatafunto. T^uncadipfa iffa , g«* 
^r<yr/£ inftituti noftrijunt t problcmata acccdemm. 

PROBLEMA PRIMVM. 

^Jgrumplanum truftangutum, cujm datafnt laterauna cum 
diagoniU :fed anguli non ttcm : in T riangula recJanguia diftertire. 

a 3 ' Sit 

Digitized by Google 




Problematvm TSeodaticorvm 

* 

c 




Sitpropoutusagerplanusmultangulus ^BCDF Et Cnt 

.^ < &£«craomma:un cu ™ d ' a g°^ C ' u ^X" 
r^nrnr autcra pcrpcndicula BF.CO S>c L)H, utia cum icg 
m rtsdir g ^oru P mAF & FC. ^AGfcGE.fcden.gje 
CH & HE.Et f.nt, AB, 7. pedum . BC ?. CD, 10. DE, 4-EA, 

,7> AC,;, ^>/^wrW.^// Miqua^uliJBC. 



t/»»i»^'»y' k-> • • — 

I. VtlatusmaximumAC, — J |5 

t dfummamlarerumAB&BC f 
ItadifferentialiteiumAB&BC, — — J 

tdfegrocntum — — 2 ^ 

QuodemtodeAC. — • 7 

Rclinquitur — — — — *°f| 

CuiusdimidiumcftAF — — — 5tc 
QuofibtraclodcAG — 
Relinquitut FC — 

II.VtABlatus,pcdufn — 

adAFlatus,pcduro 

StaAB.radhxs — — 



AB 7. 
BC. 9. 



Summa. 16, 
DUTcrcntiJLa 



— ' — 1 5 

7 • 



— 7 



$4 



I JO 

7 



181 



1 3700000 

ioooocI 



AdAF 
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A& AF. finum anguli ABF — 7$ *74 — 4* &- 5 e>P ct i.pk 
C uius anguli complementum c ft B AF. 41. 1 ©• 

M.Vt ABradiur 1 00000 

adBF.finumanguliBAF.41.gr. 10 ■ — £5815 

ItahypotcnufaAB ■ • 7-pcdu 

adperpcndiculumBF — — - — 4^077 ^pcr.i.pl. 
QuodmultiplicatumperbafinAC. — 13 



Exmbct ircam tritnguh ABG.duplam 5 9 

firo plam >9 



90075 
95°J7 



five — X9,^pcdumqua- 

diatorum. 



C SimiUter fr* fiUtione Trianguli obUpanguU 



I. Vtlatusmaximum AE — — 
ad fummam latcrum AC & CE — - 
ira dirTerentia latcrum AC & CE — 
adiegmenrum — — - 
QuodemtodeAE — — — 
Kelinquitur — — — 
CiiiusdimidiurneftGE — 
Quofubrra&odeAE — 
RelinquiturAG — — 



11 



— 17 

— 14 

- 1,7 

- l l 

- 75? 



AC. 15 
CE.11 



Summa 14 



Differcnua 1. 



17 

<)l\. per^.planoiifc 



II. VrCE.latus — — 

adGElatus • — — 7i\ 
ItaCEradius — — 1 00000 
adGEfwuraanguliGCE* — ^4439— 4®g r - 7;P cr *P h 
CuiuscomplcmcntumeftCEG. 49* 55* 

Per primum planorum. 



Ill.VtECradius — — 
adCG.finumanguii CEG 



j 00000 



to 
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Problbmatvm GeodjTticorvm 

ItaEC. hypotenufa — - — ■ nj 

adCG.pcrpcndica3u.il ZUixo^.pet i.pf. 

Qupdmultiplicatum pct bafln AE — 17] 
Eahibctarcarauiangali ACE.dupIami4j.0045 1 

fimplam 71 [50215 

CDB,dt€9: 



DE. 4 



Sumira. 14 



DirFercntiatf 



«. . - - » . • ^ — . „ 

I. Vtmaximuralatas CE njCD.io 

adfumraalaccTuroCDcVDE — 14 

. IradiiTcrcntia latcrumCD&DE 6 

adfegmentura — « 7t? 

Qjio fubtraao dc CE 11 

Relmquitur ; $t* 

Cuiusdimidium eftJ-IE — — ijt* 
1 Quofubtra&odeCE II 

ReiinquiturCH — ^per^pt. 

II. Vt EDlatos — — • — 4 

ad HE.Iacus : — — — lj| 

ita ED. radius - — - — 1 00000 

adHE.ilnumanguliHDE — - — 41046 — HgM 2 ' 

Cuiuscomplementaro ciTangulus HfiD 65 8 

Pct pnmum planoram. 

Hl.Vt DE. radius 1000O0 

adHD.finul-fcanguliHED — 90719 

ItaDEhypotenufa — : 4pcdum 

adHD.perpendiculum — — — )\6x<)i6 peri.pl. 
' * Qujpdmultiplicaturoperbarin EC — nf 

ExhibctaccaratriangutiECDdupIam 399207^ , 



fimpJara 
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Libeh Ukvs* 

fimplara 1.9 

Cui addcaream trianguli ABC 29 

lcemareamtrianguli ACE — — 71 



9*038 

9)037 
50215 



£t habebis aream totius agt i ABCDE. 1 2 

1 Toc^" pcdii cjua- 
dratoruni. 

PROBLEMA SECVNDVM. * ' 

Agrum pUnummultangulum , tujusdatafintUteracr angulicx- 
tcrtores.dtAgeminonttcm: inTriangida reclanguUdifiertirc. 

Sxpc fiz , ik ager planus re&is itineribus pertranfiri non 
poflic rpropter arbores autpaludes interjedtas: 




In eo cafulinexangulares.five diagonii,8dnde dcniq; per- 
pendicula, ac bafes Triangulorum re&angulorum reperiun- 
turhocmodo* Sitexcmpli gratia ager planus multangulus 
A BC DE : qui pridem: Et fint in eo data latera A B,/. ped.BC, 
5^CD,i6.DE,4.EA,i7.unacumangulis ABC/o/.grtf.BCD 
14 i.gr.f CDE,93.gr.j^DE A, 1 iy. jp\/\E AB,/i gr.19.Qu2e- 
ranti# autemperpendicula & bales Triangulorum re&an- 
|ulorumineoagrocontcntorum. t 

b Pn 
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10 Paoblimatum Geod^ticorhA 

ProfoIuthncTrianguliobliqutngulii^BC. 
Primum colligo & fummam, &diffcrentiamlaterum AB 
& BC* Itemq; fummam&dimidiumfummaeangulorumad. 
A&Chocmodo. 



BC,p. 
AB, 7 . 



Summa 16. 
Differentiaz* 
Deinde dico : 



AB Cio8.gr. i.: 
Compl. 71.5-8'. 

Dimid:;;,;*.. 




I. Vt fumma latcrum AB & BC 
ad differcnriam eorundtm 
Iratangens 35 gr.y</. 
adtangcntcm 

Cuius tangentis arcus vcl angulus cft 
Quoadditoad 

Efficiturangulus BAC vcl BAF 



I* 
2 

- 72610 
9076 



5gr.11. 

^ 35- 59- 
4 1 - 10. 

CuiuscorapIcmcnrumeitangulusABF 48. 50. , 
Subtradto vcro eodemangulo 5* 11. 

dcangulo 35. 55> , . 

RchnquituranguIusBCA vcIBCF 30. 48. 

Cuius coraplemenmm cft angulus CBF N 59. 1 2 pcr3.pl. 

H.Ue 
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«Libex Unus* 

H.VtAB. radius 

ad BF. fmum anguli BAF.4 1 .gr, 1 o'. 
Ita AB. pedum 
ad BF. pcdum 

IILVt AB. radius 

ad AFfinuraauguIiABF. 48.gr.50'. 
ItaAB.pcdum 
adCH.pcdum 

IV. Vt BC. radius 

ad FC linum anguli FBC. 59 gr.i 1. 
ltaBC.pcdum 
ad FC. pcdum 
Qup addito ad AF. 



n 



1 00000 

7. 

4 60775.peM.pl. 

100000 
75280 

j| i<>96o.per 1 .pl. 



9 
7 



rooooo 
8589* 

730^4(perirflJ 

2<>9<>0 



FitAC 

Quomultiplicatopcr BF. 



1 jL£9oi4 
41^775 



ExhibetareamtrianguliABC.dupJam. 59] 90 
Ergoarcatrianguli ABC.timpIacft 



ipltoo* pcdumquadra- 
torura. 




Deinde 



it PnOBLElfATYM GeodATiCORVM 

Deinde pr$ filutione TridnguB obliqum. 

Priroum.deanguIoEAB . 81.gr.i9'. 

fubtrahoangulumBAC — 41.gr. 10. 

Etrelinquiturangulus CAG — «fogr.i^. 
Deindc prolatcre AC. nupcrinvcmo 1 3|oooi4.a(fumo^i 3. fra* 

dtionc fcilicet toooco neglcfta ; quippc quz fetme nutfius 

ilt raomenti. 
Denique dico per. 1. pl. 

VtAC.tadius — — 1 00000 

tdGC.nnumanguliGAC.40gr. 19. — — 64701 
Ita AC padura — — — 13 
adGCpedum — ~ — . 8)411 13 
QujodmultiplicatumperAE — — 17 

Exhibet arcam A CE duplam 141 98921 

firnplam 714946* 

ttJlrtwnytdffilMti&nem Trianguti CDE 
acccdens: 

WWW W W WWW WWWW 



» 



Primum colligo fummam & difTercntiam duorum latc- 
rum CD & DE« Uem fummam & dimidium fumrax duorum 
angulorum ad C & E* hoc modo : 9 

LatusCD.io. Angulus CDE 5>3-g r '3 J- 

LatusDE. 4. Complemencumada rettos %6. 15. 

Sumfha. 14. Dimidium 43. 11* 
Diffcrentia. C. 

Deindedie0per5.pl. 

* * . . . 

I. Vtfummalatcrura CD & DE 14 
addirTerentiam eorundem 6 
lta tangens anguli 43.12.. 93 906 

adttft- 
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40145 



ii.gt.55. 
4J.gr.i2. 



L/be* Un?i» 

ad tangentem 

Cui in Canone refpondec angului 
Quoadditoadangulum 

Efficituranguluf CED ™ 65.gr. 7 

Cuius coropleraentum cft angulus HDE i^gr.5 5 . 

Quofubtra&o de angnlo CDE 9 3 .gr.3 5 

RelinquiturangulusHDC 68.gr.41 

Cuius complementum eft angulus HCD 2 1 gt. 1 S 



H.VcCD.radius * 

ad HD.finum anguli HCD.21 .gr. 1 8'. 

ItaCD.pcdum 

adHapedum 

ITI.Vt CD.radiut 



ItaCD.pedum 
adCH.pcdum 



\ 

IV.VcDEtadiui 

ad HE finura anguli HDE.24 gr.5 5. 

kaDE.pedum 

ad HE. pedum 

QupadditoadCH. 

FitCE. 

Hoceft,fere* 
Quo multiplicato per DH. 

Fit 

Cuius dimidium eftarea CDE 
CuiaddeareamACE 
ItemarearaABC. 



1 00000 - 
**3M 

io| 

3l63150.peM.pl 

lOOOOO 

931*9 
?\ 31S90.pe11.p1: 



I OOOOO 

4*°77 



4 
1 



*8jo8(p«i tfil) 

31690 

9999* 



9 
10 

11 

3l *3*5 
391 9575 



19! 9787 
71 494* 

19 95 



Ethabebisarcamtotiuiagfi,utantc. 1217^^ pcdumquadra- 

torum. 



C*tc- 



1 * 
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, I 4 PnOBLEMAtTUM GeQDjETiCORUM 

^Cxtcrum , uc hoc obirer adiictam , nngali agri plani , quos 
inhocproblemate dandoseiTc diximtrs obfervanturvel per 
-Qi^adrantem. vel per Inftrumcntum 01 biculare, duplici dio- 
ptra inftru&um , & in 1 60. partes divifum, In qua obferva- 
tione, an a vcro aberraveris ncc nc,fic deprehcndcs : 

Omncs angulos circaagrumobfervatos coll ige in unam 
fummam. Qua? (umma, fi duolo plures rectos crYecerit qtiam 
funt latcra, minus quatuor rexhs , jufta cft abfervatio : fin au- 
tcmjcrronca. ■ . : • 

Nam unaquxquefiguramultangula, mcris angulis inter- 
nisconftanjv habctad circumferentiamduplopluresre&os 
quamlatcra, minusquatuor reftis. Quia, liex fingulisan- 
gulis re&ae ad centrum figura? duqantur, totfiunt in figura 
triangula, quot funt latera* Arqui fingula illa triangula ha- 
bcntduosrcclos , pcr 49. p t u Ergo univcrfa habentduplo 
plures rectos quam funt latera figuram_> includcntia* 
lam quatuor recli triangulorum iftorum ad centrum fi- 
. gurarconfiftunt.per^. & if. p. i.Ergorcliquirewriadcircum- 
rej^cntiamconfjftunt. Excmpliloco fitagerquinquangulus. 



c 




♦ ha&cnus 
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Ra&cnusanobisdimcnfus. Ishabetquinquelatera.Ergode- 
bet habere fexangulos reclos. Nam bis quinquc funt decem. 
Decem,minusquatuor, lunt fcx» Ari igiturhoc itafit, hoc 
eft,anagerillcexnoftraobfcruaiione habeat fexafigulosrc- 
c"tos, videre juvat* 

Eucruntautcra anguliobfcrvati, / BC. 1 08 gr. 1'. 

BCD.141, 53. 

QDE. 93. 35. 

DEA 115. 1. 

EAB. 81. 19. 

Summa eft — 540 gr. o quac fummaqux- 
rebatur. Namfexre&iefficiuntHO- gradus,Scxicsenim£o. 
funt 540. Iufta igitur fuit obfervatio. - - 

Quod Ci Iatera aliqua vcrfiis ccntrum fintinflexa,&ran- 
gulum faciant cxternum , ut in hac altera rlgura latera BG 
& CG vcrfus ccntrumfunt inflexa, & angulumfaciuntex- 




» \ 



ternum BGC. Pro lareribus illis duobus BG & GC, revera in 
agrocxiftcntibus, fumc&numeraunicumlatus imaginariu 
BC« &de tot re&is quot habitura eflet figura ABCDEfub- 
trahc anguli B G C complementu ad dups re&os,hoc cft,fub- 

trahe 
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"t6 Problematvm Geod^ticorvm 

crahefumraamangulofum GBC & BCG. dere&isinfigura 
ABCDE exiftencibus : reiiduum cric fumma angulorumin 
rigura daca concentorum. Excmpli gracia : fi angulus BGC fic 
ijo.graduum,fummaangulorumGBC& BCGcric 30. gra- 
duum. Defex igiturre&is qutcompetunt figurarquinquan- 
guhe ABCDE,hocc(t,de 540 gradibus,fi fubtraxeris.30.gra-'' 
dus, reftabic fumma angulorum in figura A BGCDE contrn- 
corum 510.gr. Caufam vcltnc caccncc incclligcs, fi oculis non 
limis figuram propoficam infpcxcris* 

P P E N D 1 X. 
i^Antequdm hunc Itbrum concludam : pauck tc monco , lefior, quif 
quis es : fi gtotUfidm exerccrcvcU$ t utetiam at% etittm tibi cdveds a 
vulgariiUoerrore circumfiorantorum gcoddtarum: qutquosagrosiif- 
dcmpafitbusobambuUverint, eosdqualescffecenfcnt. Jj*udccnfurd t 
quamjit iniqua t vel cx h$c cxcmplo dtfces : 

B 4. - l 



t* » 
: t 

---- ( ----J--»-j---. 

rrt-H 




Sintduodgri ABCD t rjr EFG t utrifa hdbentes in arcuitu dccempe- 
dasfedecim. Etftagcr i^iBCD, quadratus. EFG t trianguUru. Dic* 
arcam agri EFCmulto effe minorem,quam fit dred dgri ABCD. Tiam 
ttrcd quidemagri ABCDfiUtera+^fB & ADjnfcfemutuoducas, in- 
vcnicturcffcjcxdecim decempcddrum.At drcd dgri EFGfipcrDcndicu- 
lum FH^ducasin bdfin dltcrutrdm EH, ve/HG, non nifiduofycim 
decempeddrum effc deprebendetur.LMagna igituriniuria afficietur ,fi 
quis eodemprccio agrum EFG > quo dgrum ABCD , velemertt,vel con- 
duxcrit. j^udtuor emmdeccmftdis totis in tdmparvo dgro dtjraudd- 
bitur.Jj>UAntd tgtturjramfutura cfjct inagromagna? 



BAR- 
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SA RTHOLOMjEI pitisci 
■Grtmbergenfis , 

PROBLEMATUM 

ALTIMETRICORUM 

LibcrUnus. 

r R JE t F A T I O* 

PRoblemata altimetrica vocabu/o mlnus quidem Latino % fedtamen 
ufiutOy vocammca^qudfuntdedimenftone difiantU rjr altitudi- 
nu, at% hypotcnu/a quarumcun% rcrumfub afl>c£lum nofirum caden- 
tium. J>ud dimcnfio per variainftrumentafieri potcti. Nobu vijum 
ctt ofiendtrc, quomodofiatper quadrantem ufitatum.jVuorfum autcm 
profitfacileinteliigcnth.quiex^ocatiomdivinaM^ 
nercnoncft officii>necinfiitutinofiri. 

PROBLEMA PRIMUM, 

VtttA^ia.dtitu&ntmmvmre. 

* * * * 

Sit data diftantia turris GB , nempe re&aEG vcl AC> 2 oo f • 
pedum* Libeatautem fcifc, quanta fit altitudo pinnarum 
cjufdcm tutris, nempe pun#i B, fupra oculurn menfom C 
vel A* 

. "... 

c Obferva- 
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iS " Pkoblematum AltimMtricorum 

Obfervatis pcr quadrantcm angulis AKM & MKL, quo-* 
rum illc eft aequalis angulo ABC, per$8. p. u & hic angulo 
B ACpropccrca, quod ucangulus BAC, cftcomplemcntum, 
anguli ABC, pcrca. p.i. itaangulusMKL,eflcomplemen- 
tumanguli AKM, pcr 9, p. jtquahum autcm angulorum 
AKM & ABCcompleracntaMKL & BAC, ina-quahaeflc 




non pofluncpcr naturam* His,inquam,in hunc modum of*- 
fervatis : & repertis angulis ABC,6o,gr* 2o*m.BAC,J£.gE* 
40'. Dicocompcndiofiffime: 

UtAC.raditis — — 



IOOOOO 



ad BCungentcm anguli BAC. 2 j.gr.^o . $6961 
>edum — — — 



100 



IraAC.p 

I.pedura — — 11 

pcr priomm axigma p lan or um . 
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N 0 TA. Si mctiri libest altitudwcm globi *Krten danda erit di- 
ftantu ACfedAI, quiapunfium £Kfmtl§ C> mncft ' perpendicuUrc. 

PROBLEMA SECUNDUM, 

■ • ■ • • • • 

Ddtd dift&ntit, hjpctcnufam invenirts. 




Rurfumfirdatadiftantia AC, ioo,pedum, quxratirrau- 
temhypotenufa AB.quotpedum> 

Obfervatis & repertis per quadrantem angulis.ut ante, di- 
co , comp cndio fi fO m c : 

i 

9 2 Ut 
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tO pROBLEMATUM ALTIMITRIC ORUM 

VtACradius — — — 100000 
ad AB.fecantem anguli B AC.*£.gr<4o'. — 1 1 j o 8 ? 
Ita AC» pedum — — — 100 
adAB.pedum — — — — ijo^. 

per priraum planorunv 

PRQBLEMA TERTIUM, 

Dtta difjUdfArttiifidntUy reliquam dijiantUm invenire^ 




Sit^data parr aliqua diftantiae AC, verbi gratia, EF, vel 
AD , 9 ©♦ pedum : quarratur autem reliqua pars diftantix, per 

quam 
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0 

N • 

LlBER v llNUS. * T 

«ruam tranfire jam non liccat, propter paludes , aut foiTas in- 
tcrje&as. Afpc&a cadcroaltitudincB,cxutroqi tcrminoda- 
taediftantia?, ncmpc cpunflo E&F, &obfcrvatisinprima 
quidem ftatione, angulo A KM , fi ve pc £38, p, 1. ABC, 6*0, gr. 
20.m.inlecundavei6,anguloDON,llveper jS.p.t. DBC, 



44. gf- 

Primum.de AC.rangenteanguliABC. — 1 -7 5 5 5 <> . 
fubtrahoDC.tangentera angauDBG. * 9656% 



UtreftetdirTerentiatangennum AD. — 78988 

Deinde df co per 4 7 . p. r. 

UrAD.dirTerentiarangcntium — — 78988 

adDC.tangcnrcmmraorem • — — 965 6% 

Ita AD.dirfcrentiarranonum — — ^oped. 

ad DC. diftantiam ftariorro proxima? — ' iioped. 

Quam fiaddideris addiftantiam AD. — 9opcd. 

Ha&cbistotamdiftantiamAC.velEG- - — 200 pcd. 



■ 

PROBLEMA. QLIARTUM. . 

r 

Data aliquA partedi/Iantu , altttudtnem invenire. 
Retentis prioris obfervationis angulis , angulorumq; tan- 
gentibus,& tangentium dj frerentia.Dico pcr 47. p. 1. 
Ui AD.dirrercntiatangentium - — — 78988 
ad BC. radium v — — ■ 1 00000 

ita AD.dirTerentiaftationura — « — ^oped. 
ad BCaltitudincm — — 1 1 4 ped; fcrc 4 ; 

FROBLEMA QUINTLTM. 

Vata altquapartediftantU, hypotenufam invenire. 
Rcrentis prions obfervationis rcrminis & angujis : pri- 
mum fubtraho angulum B D C , live per prius demonftrata 
NOP,4*,aduob.re&is iSo-utreftctobtufus ADB, is4»g r * 

c y pcr 

- 
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n Problematum Alttmetrtcorum 
perzo.p.i.velquodidemelt.a idoang dumDBO. 44.gr. ad 
angulumBCD,9o.ucrefulcecindcangu!us ADB,i/4 gr.pcr 
48. p. 1. Dcindc addo angul unYA O B,i3 4 gr.ad angulu B A C, 
zo.gr.^o.m. ut cx fumma duorum illorum angulorum iclj.gr. 
4o.m.innoccfcacangulust?rcius AB D,i6\gr. io.m.Dcniq'ifl 
dico per 2. planorum: 

UcAD finusanguli / BD.itf.gr. 20'. — i8iiz 
adAB.Hnumangul1AOB134.gr. — 719^5 
lta AD. d ffcrentia ftationum — — 90pfd. 
ad AB.hypotenufarn — — * M^ilfVSf* 

V c 1 , fi rnalis hypotenufam DB. 
Ut AD.finusanguIiABU i<j gt.io'. — 1812.1, 
ad^DB.fintimanguli DAB 19.gt.40'. — — 49495. 
Ira AD.differenria ftationum — ^oped. 
ad DB.hypotenufam — ^ — ■ ^jftjf* 




PRO- 
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PROBLEMA SEXTUM 

Data altitudine dtftantiam : vet , data aliqua parte altiwdinis, rc- 
Uquam altitudinem , aut difiantiam, aut etiam hypotcnufam, inde 
colligcrc^. 

lnverte prxccdcns fchema, HcutBC ficdiftancia: AC, al- 
ticudo: inftrumenco ad cafum perpendiculi convenientcr 
applicaco; &calculusericidem. 

P P END I X. 

7(on eratmihipropojitum quicquam dc Jguadrato Gcomctrice di- 
eere. Sedqmainmcntcm vcniumultosfbrc> quictiamifiamthcomm 
dcftdcrent: En ttbi campamiu 




Latcra- 
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2+ Problematum Altimetricorum 

Latera Quadrati SK & KL,quorum lllud umbra rc&a,hoc 
umbraverfa vulgodicitut, nihilahudfunt, quam tangentes 
arcuumfemiquadrantcminorum, 

lcaquc fidicas: 
Uc AL, fcala totaad LR,partes arqualcs umbrx vcrfae : 

ica ACdiftantia ad CB,altitudinem, 
Perindeeft,ac fi dixcris : 

Ut AL,radius a4 LR tangcntem , ita AC, diftantia adBC 

alcitudincm» 

» . . - 

. . \ . \ » 

Ideo autem fufficiunt. tangentqs arcuum fcmiquadrantc 
minoru , quiaeadem eft proportip tangcncis ad radium , qu* 
radii ad tangentemcomplementi : per compcndium calcult 
trigonomctrici tcttiurru Vndehaec duo fequuntur. 

i. Si dicendum fit. 
UtDP,adPV, 
codcm cffe&u dici poffe : 
UtTCadOD. 
ncc dcfiderari in talicafutangcntem PV. 
Si omnino dcfiderctur tangens PV vel OX, 
facile hanc,vclillam,reperiripoffc.Nam 
UtTO,adORitaDP.adPV. & 
Ut WP,(cui xqualis eft RL)ad PD,ita D O ad OX. Tunc 
autem defidcratur interdum tangensPV, vclOX, quando 
dimenfiofitperduas ftationes.In eoenim caiu,fifortediccn- 

dum fit: 

UtVW.adWP, ita AD,adDC,vcl: 
UrTX,adTO,ita AD,ad DCprolibitu. 

Tangentcm P V,vel O X, notam effe oportet : ut inde difc 
fGrencia tangentium primx & fccund* ftacionis elici poflit, 



0 
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fiveillxtangentesfint ipforum angulorumvifionis: utWP, 
(hoceft, RL;&PV,Gvecomplementorum,ut OT&OX. 
Naraid perindceu\Quia 

I. Triangulacompofita DXTO & BADC,funta:qui- 

angula per 3/.p.j. Ergo : 
Ut XT,ad TO,ita AD ad DGpcr *£.& 47. pp. 
IL Triangulacompofita DVWP & DBZC,funtjequi- 

anguhiperyS.p.i.Ergo 
UtVW,adWP,itaBZ,adZC,per4rf.& 4 .pp.i. ♦ 
Ut aucem BZ.ad Z C,ita AD,ad AC,per 45.pj.quia nem- 
perc&a DZ, cft paratlcla bafi AB inTriangulo ABC» 

Ergo deniquc: 

Ut V W, ad WP, ita A D ad AC. 
Nam qua? convcniunt uni tertio, etiam intcr fc convc- 
niunt. 



<3 
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BJ RTHO LQMJEl flTISCl 
Grunbergenfis 

EROBLEMATUM 

ARCHITECTONICORUM 

LiberUnus* 

P K J£ F A T I CV 

X^uminx^irchitecTura Trigonmetria u/umhabetcprafertimm- 
^^jirchiteOurk militari. J^uod ut Chrtftianu miUtibm often- 
derem t Princepsvere GHRISTIANFS , demu* ^nhaltw* co- 
lumen atfadecw, tmeptftuUvit , tjrfuppetias etiam ad ejgjr cm mihi 
tultt, tam excelfo wgento dignas. Tanttigitur firincipu&favercex- 
citatus & manuduclionc adf/ttus % faciam . auod } alioaui mwime faffu- 

^ww^w - - — \_^J rr wfrrlVNWlvriMfV ■ m ifr »f» j J mwwwwwww j <jn www wwvww wmwww wwwwwwwwww wj w* ww ww ■ 

eram, 

PROBLEMA PRIMUM 

DaUmultitudincUtcrum arcureguUru, uuantiutem angulorum 

wrcumfcrcntiax rcperiraj. 

Arcem hic generaltter voco qucmvis locu munitum. Ne» 
que enim aliud vocabulum Latinum fuppetit. quo expri- 
lid quod Germanicc dicitur, (£mt fttfhmff. 

AtM 
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Anc regularis eft, quas xqualibus & latcribus & anguflis 
conftat, vcrbigratia, quatuor,quinq, , fex , feptem , o&o , 
Nam trium laterum & angulorum arx nullius eft precii. Neq; 
quatuor latcrum arx roultum valct. Jgitur ad minimum qu -n- 
quc laterum & angulorum efle deboc. Quopluriumautem 
cftangulorum, eoeft addefenfionem commodior, ut docec 
Speckclius A rchite&u vx milicaris Gcrmanics fol. 1 7«. A.§,i* 
fccundaredicionis, dcannoi^. ' 

In cali igicur arce > data mul titudinc laterum,quan titas aa- 
gulorum circumferentix repcritur hoc modo. 

Circulumtocumarcicircumfcripcum, qui circulus fem- 
per ponicur 3 <To.graduum,di vide per mulcicudinem lacerum, 
& quotum a femicirculo , hoceft, aduobusre&is fubcrahe: 
quodreftat^ericangulus circumfcrentixarcis. 

Racio prxcepci pacebic ex fubjcSo cxemplo. Sit arx fepcc 
.angulorum EBC. Totus circulus dividatur pcr fepcc : quotus 
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eritarcus bC. mcnfuraanguliBAC. quodetra&odeduobus 
re£tis : in triangulo plano quovis,atq-, adeo etiam in triangulo 
ABC.exiftentibus; rclinqueturfummaanguloium ABC &C 
AC B : quorum angulorum unufquilque eft dimidium anguli 
circumferentiae pcr ftru&uram. Ergo (imul fumtiexhibent 
ipfum angulum circumfcrentia?. 

Praxis- 

3<£ogr.(5i gr. 180.gr." 
7 BAC. 51.gr.15'. 43". 



10 118.gr.34'. 17". 

7 ABD. 64.gr. 1/. 8"{. 

BAD.. 15.gr.41', 



3 




60 




180 




7 


'4 




40 




7 




3-5 




5 




£0" 




300 
7 




18 




10 



fcrc 



7- 

PROBLEMA SECUNDUM; 

Z>*/4 judntitatc Uterum mknguUrtir dUmctrum circuU cir- 

cumfiriptu 
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fumfcriptifmuty.fcrpendicuUrem in Utm arcu, at% hincaream ar- 
mmvcnircj. 

Quantitatem laterum fingulorum uniufcujufque ar^ 
cis re^ularis Spcckclius vulrcfle iooo. pcdum. ltali contenti 
fiint 800. pedibus: utrefcrtidemSpcckeliusfol. 24. Belgar 
varianr. Quem nosfcquamur, adTrigonometriam nihilrn- 
tereft. ergo Spcckelii numerum rennebimus,quo rctcnto la- 
tus BC crit iooo.pcdum : cjufque dimidium BD.erit500.pc- 




dunn Quo dato, facilc crit latus AB & AD m triangulo' 
ABC j quaeduojam rcquiruntur,invenire. Namin triangulo 
B A D omncs anguli dati funt,pcr Problema antcccdcns. Po- 
fitoigitur latercdaroBD» proradio(facilioriscalculi caufa) 
latus ABeridecans,AD tangens.anguliDBA. iQuiangulus 
in propofito cxcmplo arcis feptcm angulorum eft 64. gr« 17'. 
8"|.Secansautcmcjusangulieft 23047*3 2,tangens 107*5195+ 
Dico igitur 

d 5 Pro 



p PROBLEM ATUM ARCHITECT ONICORUM 

Pro inventioncUtens AB. 



lltBDradius — 10000000 
ad ABfecantem — 110476 ji 
itsBDpedum — 500 
adABpedum — 1151I3816 

Pro in ventionc laccris AD. 
Uc BD radius — 1 0000000 

ad AD tangentcra 

itaBDpedura — 500 
adADpedum — ioj8| 15975 
Qupd multiplicacum per BD — 500 

cihibec aream Tnanguli ABC. 5 191 19187500 



zjo47<?ji 

500 



ix 51) j 81600© 



107*5195 

500 



*oj8|ic97<o0 



Qu« arei mulciplicaca pec — 7 
cxhibet areara totius Arcis j 65 jpo9]i 15 

Speckelius in arce feptera anguloram pofico uno lacere 
1000. pcdum invenit femidiamerruraiifc pedum. Atinvenire 
debuitiif i.pedum,erroreft. j.pedum. Inarce odto angulorum 
femidiaracttuminvenirijoo.pedura. Atinvcnire debuic ijo£. 
pedum,crroreA^ pedum.Inarccx^.angulorumfcraidiamccrura 
invenic 1580.pedura.ac in venirc debuic n 6 5 .pedum, etror eft 17. 
pedum. Tantura trigonoraccria raechanicis ooerationibuf 
ptsftat. 

PROBLEMA TERTIUM, 

pArtcsprtcipuas srcu , nempe t$rtimm * faciem , dkm ejr angulum 
propHgndcuUrcftcconJ1i;uere. 

Cortinacftlincafivc Iongitudo valli intcr duopropugna- 
cula interjc&a: qualis eft hic linca EF. propugnaculum cft 
FGHRS, facics propugnaculi cft GH.aia FG. collum FC # 
Angulus propugnacuk cft angulus GHR. Qui angulus vulgo 
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fHciturangulusdcfcnfus, fivedcfendendus: rcfpc&u anguli 
KO H,qui vulgo dicitur angulus dcfcndens* 




Pofito igftur larerc arcis BC iooo\pedum,SpeckeIius cor- 
tinam vult c(Tc 5 oo.facicm 400. alam 1 50. pedum* 

Alii a facie propugnaculi incipicntes eam volunt cflcin 
arcfemaxima 400. in mediocri 350. inminima 300. pcdunv 
Deinde facie pro-hbitu aflumta, cottinamvoluntcontine- 
sc ^uinouc c A uartas,& alam duas quintas facici. Qu» 

propof- 
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pfoporciocumSpeckcIianapropeconvenic. Namfi facie» 
40o.pedum dividasin quacuor parce$,hoc eft, in quacer cen- 
tum pedescorcina,fi fic >oo pedurnjexa&e concincbic quinqj 
calium parcium. Sin eandem fackm 4oo dividas in quinquc 
parces, duaequincx cfficicncitfo.pcdes. qux parum abfunt 1 
ijo. pedibus. 

Alii, divifolacerearcisin quinqj parres, corcinx cribuunc 
hujufmodiparcesj. facici^.alae o| rhoceil^corcinsr.) Qua 
racionccoillo propugnaculiucrinque relinquicur pars una. 

Angulum propugnaculi Speckelius fempcr vulc elTe rc- 
&um.Erhardus dc Bar lc duc itidem* Atqu? in arce quadran- 
gulavclquinquangula id locumhaberc nullomodo poteft: 
uc lpfimec facencur: imo in arcc eciam lexangula vel feptan- 
guladirliculcer. Idedpraeccpcum illud dcarce o&ovcl plu- 
rium angulorum inprimis cft incclligendum. lcali plerique 
angulum propugnaculrfaciuncobcufum, quodis ilccseccris 
firmior, In Belgio func arcifices nobiliilimi,qui angulum pro- 
pugnaculi pro racionc anguli circumferenciac arcis varian- 
dum eiTe.ccnfcnc: iic nimirum, uc quanco magis apcriacur 
angulus citcumfcrentia? , tanco magts eciam apcriacur angu- 
lus prqpugnaculi. Abfurdura enim ciTc putant, utangulo 
circumfcrcntLvcrcfccntc, angulus propugnaculi nonfimul 
crefcac. Inarce igicurquadrangula j quippe omnium mini- 
ma; quia.angulus circumfcrcntia:eftminimus, nempe tan- 
tumpo. graduum, ctiamangulumpropugnaculi minimum 
eflevolunt; Minorauccm rrunquam efledebec, quam (exa- 
ginca graduum. Angulus crgo propugnaculi five angulus 
defcnfus arcis rcgularis quadnlaretae cric <>o,graduum* Quo 
pefito angulus defendens ncceflarioeric rso.graduum. Sit 
cnim arx quadrilatcra A BCDE &c. Quia-igitur angulus 
GHF 4 ponicurtfo. graduum/atqueadcoangulusGHD. io. 
graduumtangulusaucem OHD, cft ^j.graduum, quippc^- 

qualis 
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Libeh Unus* 

qnalisangulo CDQ,propterre&as OH & CD.parallelas: , 
idcoangulus OHG*neccflarioeftiy.graduunn Nam fii©. 




fubtrahasde^.reftantif. AtquianguliOHGfive OHT& 
OKTfuntarquales: pcriku&uram. Ergo fimul fumticom- 
plent ^o.gradus: quibusde 180. gradibus fubtra&is , reftant 
proanguloKTH 4 ijo.gradus: Quod demonftrandum crat. 

In arceigitur omniu mi nima,ncmpc quadrangula, i ity an- 
gulus circumferentiae eft rc&us : angulus defeniuscft 60. de- 
fcndens ijo.graduum. In caeterisarcibus , quat angulum cir- 
cumferentias habentre&o majorcm, angulum dcfen/um& 
dcfcndentcm,fccundum illos,fic inquii cs. 

Subtraheangulumcircumfcrentia:minimum,hoceft9o. 
gradus,abangulo circumfcrentia:propoficasarcis: rcli£ti di- 
midium adde ad minimum angulum defenfum.hoc cft ad 60. 
gradus; idemque dimidium aufcr a maximo angulo dcfcn- 

e dcntc, 
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dente,ncmpeaiyo.gradibuSi fcacquiresifta quidemopera^ 
tionc anguium dcfcnfum, hac vcro angulum dcfendenten* 
propofitz arcis. 

Exempium primum arcis quinquam» ulx. 

3T0 (7igr. 180 gr. 

5 _jr 

108 Angulu» circumfcrcntiav 



10 



90 



5 18 



dimid. 2 



60 



69 AngulusdefcnfiiSv 



1 50 
ldcdimtd.9 



141 Angulusdefendcns. 

Exemplum fccundum arcis fexangulae; 

3*0 (tfogr. r8o 

a 60 

110 Augulus crrcumfetcnua 

90 



■ 



3* 

60 



75 Angulusdefcnftisv 



.150 
J 5 



1 3 5 Angulus dcfcndcns.- 
Exemplumteitium,arcisfeptangula?. 

160 gr. 180 
7 (51 g r » 5 1. gr. 15'. 43". 

3 5 



10 
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io ni. gr. 34. i7"x Angulas ctrciim- 

7 90 fcrcnti*. / 



2 



3 38 gr. 34'. 17 

19. gr. 17'. i"* 

180 (15' 60 gr> 

7 79. gr. 17'. 8"{ AngulusderenTui' 

J± l $°t g r - 

4£> 19. gr. 17'. 8 t 



7 130. gr. 41'. 51''] Angulusdcfcndcs. 

35. 



$ 

60" 



7 
28 



zo 



Hic rationc angulus dcfcnfus non priusficrc£tus,quam 
ventum tlcad arcem duodccim angulorum, Scd fic tamen re* 
do proximus : qubd facis eft: & angulus defcndens non fic ni- 
mis obtufus : quod planc viciofum efTec : Nam ut angulus dc- 
fcnfus.quo rediore6mclior,itaangulusdcfcndcns,quoacu- 
tk>rc6mclior.Sicigiturangulidcrcnfiperfc6ciocurandacft, 
ucanguii ctiam defendentis perfe&ioni,quantum fieri poteft 
ftudeatwv 

Castcrum.fi in inquifitionc angulorum feftinandum fit,fu- 
m e duas tertias anguli circumfercntiae pro angulo propugna- 
culi: necmultum a fcopo aberrabis: ut fcqucns calculuso- 
ftcndet. 

Angulus cir- Quadrang. Quinq. Scxang. Scpt. Oflang. 
cumfcrcncw. 90. 108. 110. 1*9, 135 

Unatcrtia 30. $6. 40. 43. 45 

Puactcrti* .60. 71. 80. %6. 90. 

c 2 Porr.6, 
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nisincertum relinquitur, nec ad concurfum alae & cortina? 
alligatur. At , G lincam defenfionis ex ipfo concurfu alx & 
cortina? pcrpetuo du 6cam velis,certa linearum fimul & angu- 
lorum proportio obfcrvarinon potcft.Nam fi dixero: 

Multiplicatio. 



Uc corcina 5. 
ad alam J. 
icaradius 10000000 
ad rangente 2500000, 



1 0000000 



3 00 &c. 



4 — 

Divifio per/. 

1 — $ooooooo|$oo&c. 

t — ~ 

30000000 (1500000 

II 

*-4 



Frodibir angulus a cor- 60 

tina & linea defentlonis 1 1 
\ comprehenfus. 14 gr.i'. io.Atdcbcbateue 

In quadrangulo 15.gr. 

In quinquangulo 1 «j.gr. 3 o'. 

I n fexangulo 1 i.gr. 3 of. 

In/cptangulo 14.gr. $^.& tlcdeificeps.' 
Igitur intalicafu, quando nimirum linea dcfenfionis ex 
concurfu alx & cortina? duccr.da cft , vel linea? angulis, vel 
vel anguli lincis cedant oportet. Quod fi ergo angulos reti- 
nere cupis inconcuiTos , atar quantitatcm pro fingulis mult- 
angolis peculiaritcr inquiras.hoc modo. A ngulus a cortina 
cvlineadcfenfionis comprehenfus : nempe in fchemateter- 
tio angulus GBC : eft, ut modo dixrmus : 



Inquadrangulo 1 5 gr. 
Inquinquangulo i^gr^o'. 
ln lexangulo ngr.30. 
Infcptangulo i^gr.^p. 



Tangencesillorum angulorumfunr. 

1679491. 
3 541 1%6. 

4588917. 

Dico 
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Dico igitur: 
Pro quadrangnlo. 

Urradiul. iooooooo' 

tdtangentem. 2679491 

Itacorcioa. 9 

ad alam. J 

Pro quinquaDgulo. 
Ut radius. 1 0000000 • 

adtangemem 3541 186 
Ita corrina. 3 
ad alam. ij$ 

Profexangulo. 
Utradius. iooooooo^ 
adtangentem. 4141136. 
ka cortina. 3 
adalam. if 



3' 



8038476- 



i|ooooooo 
3" 



| 1I0613558 
i- 1 [0000000 



414*13*- 



1(1416408 



3* PROBLEMATUM A R C HlT E C T O NICORUM 

Porro, di&a proportio linearum & angulorum fimul qui- 
demconGftcrcpoteft, quamdiu prrncipium linex dcfenfio- 
nisincercum reliriquitur, nec ad concurfum alx & cortinx 
ailigatur. Ac.fi lineam defenfionis ex ipfo concurfu ala? & 
cortina perpetuo dudtarn velis,certa lincarum fimul & angu- 
lorum proportio obfcrrari jion poteft.Nam fi dixero : 

Multiplicatio. 

j ~— 10000000I300&C. 

4 — 



Uc cortina 
ad alam 

itaradius 1 0000000. 
ad rangentc 1500000 



3« 
l 



Divifio perj. 



30000000] j 00 cVc. 



1 1 



30000000 (1500000 

1 1 

1.4 



60 
1 1 



Prodibit angulus acor 
tina& lineadcfcofionis 
comprehenfus. 1 4 gt. 1'. 1 o. At dcbebat etfc 
Iq quadrangulo 1 j.gr. 
In quinquangulo 1 9 .gr. 3 o'. 
Ia fexangulo 21.gr. 30'. 
In feptangulo i4.gr. 5 9'. <Sc ricdcincepsi 

Igitur intalicafu> quando nimirum linea defenfionis ex 
concurfu alx &: corcinas ducenda eft, vel lineae angulis , vel 
vclangulilineisccdantoportct. Quod fi crgoangulosreti- 
nerecupis inconcuflbs, atar quantitatem pro fingulis mult- 
angalis pcculiaritcr inquiras.hocmodo. Angulus acortina 
&lineadefcnfioniscomprchenfus : ncmpc in fchemate ter- 
tio angulus G BC : eft, u t modo diximus : 



Inquadrangulo 1 j gr. 
In quinquangulo i^gr.^o'. 
ln iexangulo 1 1 gr. 3 o. 
Infcptangulo Mg r -3 9- 



Tangentes illorum angulorumfunr. 

1679491. 
3 541 186. 
4141136. 
4588917. 

Dico 
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^i\* 



M 



o 




Dicoigitur: 

Pro quadrangulo. 

Ucradifl. iooooooo- 

adcangentem. 1679491. 

Itacorcioa. 3 

ad alam. ? 

Pro quinquangulo. 
Ucradius. iooooooo> 
ad tangencem 3 5 4 1 1 8 6 
Ica cortina. 3 
ad alam. 

Profezangulo. 
Ucradius. 10000000^ 
adcangencem. 4141136. 
ka corcina. 3 
adalam. i y T 



i*75>45>*— 3 
3—3 - 



I8038476— o 



i|ooooooo 

3J4IJ86 — I 

• 3—5 



1 10*23558— 3 



i|ooooooo 

4141136—3 

3—3 



1 11416408 



£8 Problematum Architectonicorum 

Pro (cpnngulo, 

Utradias. iooooooo 45 8 ^ x 7 — <» 

ad tangentcm. 4588^17 3 — 5 

itacortina. 3 

ad alam. 1? &c. 



i| }7 ^ 7 8i 



Ala fic invcnta , fi faciem vis immutabihter cffe duarum 
— - parrium.qualium cortina cft trium,variabit collum ; & quan- 
titas ejus lic rcpcrictur : 

I. UtGHradiusadfinumGQ, 

a 4 <i*t Quoadditoad GC--^ 

FitOC.velHP — 
ILUrGH. radiusadfinum HO 
ItaGHa-adHOvclCP--.- 
HL Ut HP radius ad PD tangcntcm 



• ■ 



RclinqUiturCD. w ■ 

Exerapium hujufcccalcuH vidcbis infra,fub finern proble- 
"mattsdccimifcptimn : 

PROBLEMA QUARTUM, 

^ualefcun^ Jent#r 9 cortina t facies, aia t atg r anguluspropugnaculi : 
quanta futura&in quam partem cortinacafura fitltneadefenfionit, 
mvenirt-J. 

In priore fchcmatc problematis anteccdcntis latus BC fit 
la.tus arcis&ptangular. Angulus igitur B A C erit 51. gr.^/. 43"» 
Angulus vcro BAD iy.gr. 42'. 51 "f quippc dimidius anguli 
B AC, A ngulus denique A B D erit 64.gr. 17'. 8"| : quippc an- 
guli BAD complementum: omnia ,perproblemaprimum. 
'roBaturjamanguIuspropugnacuhGHRS^ gr,i6 .angulus 

igitur 
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igiturGHC erit 4*-gr.8. Quem fi fubtrahas ab angulo QHC. 
quicftxqualisangulo DCA. <*4.gr.l7'.8"f rcftabitangulus 
QHG.2i.gr. $'.8"|. Cujuscomplemenrum eftangulusQGH 
67. gr. 50'. 51"^ cui arquatur angulus FGI. undc liquct 
tfiangula QGH. U FGI„ cffe prorfus arquiangula: quod & 
ftru&uraindicat.Porrojfiangulum QGH Cj.Qp.fo\y£ '^fub- 
trahas a duobus rcdis,rcftabit obtufus FGH. in»gr»9Vf| # 
Si cundem angulum QGH,velMOHduplumfumas,habe- 
bis ©btufum KOH ijj.gr.41'. 4 3". Deniqiic fi angulum DC A 
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fo-p Problematum AILchitectontcorum 
^4.gr.i7'^"f fubtrahas a duobus rcfkis, habcbis obtufur* 
FC H. 1 1 f . gr» 4/*$ A tque ita omnes anguli in hac figura 
noci erunt. 

Dc lateribus, datumfit Iatusarcis BC» 1000. cortinaEF 
joo* faciesGH. 400. abFGifo.pedum,cxSpcckeliiinfti- 
tuca I-accra igitur DF&FCfingulacrunciyo.pedum. 

m » 

* 

Quibus ira poficisprimum inquirarur longitudo lineaede- 
fcnfionis IH.hocmodo: InTrianguIolGF.darumeft latus 
GF/^o.pcdum.datifuntenamanguli FGI & FIG: illc qui- 
dcm <?7.gr.f o';j i"|.hic vcro n»gr. y.8"£ Ponatur igiturJatus 
datumFG.proradio; Quo fa&olacus IG eric fecansanguli 
FGl.<j7.gr.yo'.ji"f Acqui illius anguliiecanscft 16510116. 
Dico igicur, 



ILFGradias 1 0000000 
ad Glfccancera 26510116 
itaFGpcdura 150 



adGIpedum 597I80314 
Quo addicoadGH 400 



16 510116 — 6 
1 $0—6 



1 $16010800 
165 10116 



597^031400 — o 



efluituiIH 797(805 14 longitudo linea: defenfio- 
nis:qiumcirciter Soo.pedum arcifices efle volunc, nCmpe 
pro i&u bombar dx furca fuftenxatar. 

Deindc inquiraturyin quampartem cortinxlineadefen- 
lionis incidat/tu e. quantum diftet pun&um I. a pun&o E« fi- 
vequanufit rcdraEli 

Eaq; inquiiitio infticuatur hoc mo do. 

In eodcm Triangulo IFG. &codcm laterc FGpro radio 
pofito,uclGeftfccans, italFc&tangensangultFGj, tf7.gr. 
50' ji"|, Atqui tangcns illius anguli eft 2 4 j 62610 Dico igitur ; 

UtFG 



Digitized by Google 



L i b t r Unus. 



U FG radiui i ooooooo 
ait Fl rangcntern 14561610 
IiaFG-pedum 150 


245020 10 — 8 

I fO — 6 


1228130500 
245626*1 


adFlpedum 3 68 
Quo dettacto de FE 500 


439M 

00000 


368 4391500 — 3 



[\vuiiui|HUi bl pcuuiu 1 j 1 | j u o ) . uiuauua iihui nntacuc* 

fenfionisabala, Quam diftantiam aln artinces multo nnno- 
rem,nempecancumduodecim pedumautcirciter: nonnulli 
ctiam plane nullam eflevolunt ; At mvcnias cxempla vi va ar- 
cium cxachlfimc munitarum, m quibus diftantia £1. (itplus 
quam20o.pedum,&perparumamediocortina:diftet» 

PROBLEMA QUINTUM, 

Ex iifdem datis punclum dccuffattonis duarum Jinearum defenjto- 
nis^uantum & * Jaterearcis ejr ab extremitate aU difiet t invenire. 

Pun&umilludinhocnoftrofchcmatc ^pun&um O. di- 
ftantiaejusi laterc arcis eft re&a DO.abextremitate verda- 
larreclaGG, Ha? igitur dua: linearnempe re&a DO&re&a 
OG.hocIocoquxruntur. Inventio autcm carum totacon- 
fiftic in folucio n e trianguli IOD.in quo quia latus I D.jam no- 
tum cft, vclccrte notum clTe poteft per Problema antcce- 
dens. Nam, fi \ 



rcpcttam ibi re&am Ek 
( u b traxc r 1 s a re ch cD 



13I 
250 



56*085 



Rcftabitrc&alD 1 1 8)4391 5 

Pono hoc latus I D pro rad io. Qua pofi tione latus D O erit 
tangens,10,fecans,anguli DIO.22.gr. 9'. 8"j. perproblema 
antcccdens. cangcnsauccmillius anguhcft 4071228. fecans 
10796^87. Dicoigicur, 

f I.Uc 



Digitized by Google 



Problematum Ahchitectonicorum 




Ut ID radiut — iooooooo 
ad DO tangCBtcm 4071118 
ka ID pcdum — 2 18(43915 
adDOpcdum — 48(11918 



2l *43*rj — c 
4071118 — € 

9475 1 3 
^ 13687830 

13687830 

1184391J 

81907405 

47375660 



48|ii9i 7 |837 7 ^io-3. 

1Mb 



Digitized by Google 



Liber Unos, 

II. Ut ID radius « — i ooooooo 
~ adlOfecantcm — 10796987 
ita ID pcdum — 118 45915 

adiOpedum — 117187859 
Quodetra&ode IG 397,fco3i4 



RelinquKUcOG — 269 
Quoaddito ad GH 400 

erhcituiOH — 669191465 



4J 

11843915 — j 
10795987 — 1 




H 



829074O5 
9+75U10 

71063490 
106595135 
81907405 
11843915 



I7l*7*i9]***4t<>j 



PROBLEMA SEXTUM. 

♦ * 

Extremorum propugnaculorum difiantiam ,dr afe invkem ejr a 
tentrUfuU j at^etiam a tentro artis , fimul^perpenditularem a tentro 
arcUin retlam extrema propugnatula connlttentemjnw, ire. 

Extrcma propugnacula voco extremitates five cufpidcs 
propugnaculorum , nempc puntta K &Hquorum pundto- 
mm diftantia ab inviccm eft re&a KH , diftantia vero eorun- 
dcm illorum punclorum a fuis centris , hoc effc , a ccntris pro- 
pugnaculorum B & C funtrecla:BK& CH.diftantiaporro 
punttorumillorumacentroarciseftre&a AK vel AHj per- 
pendic laris deniquc a centro arcis in re&am KHeftrccla 
AM. Adquasl neasomnes invcniendusopuseft folutionc 
trianguiorum G QH & AMH. 

IntrianguloGQH.prarteromnes angulosnota cftetiam 
hy potenuia GH. qua pro radio pofita latera G Q& QH funt 
.finusoppofitorum ipfis anguloruxn ; qui finus ita habent ut 
- leq uitur. 



Anguli 



Digitized by Google 
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tlt ID tadiut — 1 oooooeo 
ad DO tangeatcm 4071128 
Ita ID pcdura — 1 1 8I43 9 1 5 
adDOpcdum — 48(1 1918 



V 1 

- r» 



118439^5 — j 
4071118 — € 



94751310 
v 13687830 
13687830 

11 84391 5 j 
82907405 

47375*6° 



48I11917I8377610-3. 

ILUt 



Digitized by Google 



V 



Libek Unus, 



43 

11843915 — 5 



II. Uc ID radius — 1 0000000 
, ad IO fccantcm — 10796987 
italDpedum — 1 1 8)43 91 5 



adiQpedum — 1 27187859 
Quoderradrode IG 397,80314 

RelmquicucOG — l6^'^i^6^ 
Qup addico ad GH 400] 



82907405 
9475H10 
106595235 
71063490 
10679*235 
82907405 
11843915 



10796987 — 1 



crhcicuiOH — 669192465 



127I87859I6284105 — 1 



PROBLEMA SEXTUM, 



Extremorum fropugmculorum diftantUm ^tjr k'(e invkem & k 
centrufuu ; *t%etum*centro arcu , fmulfyfcrfcndicularem * centro 



rum diftantiaabinvicemeftre&a KH , diftantiavero eorun- 
dem illorum pun&orum a fuis centris , hoc cft, a centris pro- 
pugnaculorum B & C funtredarBK&CH.diftantiaporro 
puncStorumillorumacentroarciseftrecla AK vel AH; per- 
pendic laris deniquc a centro arcis in re&am KHeftrecla 
AM» Adquasl neasomnesinveniend^opuseft folutionc 
triangulorum G QH & AMH. 

Intriangu1oGQH.pra?teromnes angulosnota cftetiam 
hypotenuia GH. qua pro radio pofita latera G Q& QH funt 
.ilnus oppofitorum ipiis angulorumj qui Gnus ita habent ut 
fequitur. 




f i 



Anguli 



Digitized by Google 



44 Problematum ARCHlTECTONlCORUM 




AnguliminoriTCHQiigr.. <>'. 8"J.finuf eft 3770709 
AngulimajorisGQH^.gr^o'. 5 i^.finuscft 9261 844. 

Di coigirur,. 
L UcGHradim — 1 0000000 
adGQfinum — 3770709 
IraGHpedum — 400I 



adGQpcdum 
QuoaddiroadFG 




3770709 — 6 

400— 4J 

6 



i5o|8i83(Joo- 



Efficitur 



Digitized by Google 



LlBER Unus. 



4J 



Efficitur QF velMD — ■ 300)8 18 36 
Quo rurfnm additoad AD 1 0 3 8 1 z 5 97 5 


f)i6 1 844 

400 


cfficiturAM - — 1339I08811 

II. UtGHradius — 100 00000 
adQHfinum « — 926 1844 
ItaGH pcdum — 400I 


37o|47376oo 


adQHpedum — 370 
Quo addito ad MQ^ « — • 150 


4757^ 


efficiturMH — 610 
Cujus duplum cftKfr 1240 
propugpaculorum a ic mviccm. 


4737^ 

9475 2.diftantiacxtrcmorum 

• 

• 



In triangulo AMH notajam funtduo latera>ncmpelatus 
AM,& latus MH« Noti etiam funtomnes anguli; nempe an- 
gulusMAH f 2^gr.4i'*ji"f cjufquc complementum MHA. 
*4-g*M7'.S"|. PofitoigiturlatereAMproradio.AH eritfc- 
cans anguli 25 gr.4i',j i"£*Quxfecans cx canone defumta cft 
partiumno5)9ictj. Dico igitur 

UtAM radius — 10000000 
adAHfccancem 11 099 163 
ItaAMpedum — 1339I08811 
adAHpedum ~— i 4 86 17571 
Uude 11 derraxeris 

AC 11 51 38160 



1339I08811 — 7 
110)99163 — 3 

■ . 

4017I16433 



80345 
133908 
1 105 1791 
1105 17919 
. 1 3 390881 1 
1 3 390881 1 



1866 
811 

99 
9 



RchnquiturCH 333)89411 

PROBLEMA SEPTIMUM. 



148612757210415193-3.. 



Faffi/atitudincmdraltituMncmrcflccfinJlitucrc. 

f j. 



lfta 



Digitized by Google 



4<» Problematum Architectonicorum 

Iftapforatione&matcriac & formae &fitusarcis variant* 
Nos in excmplum proponcmus vallum, cujusalcicudo CG. 



A 





1 

c HM 


1 " K* 


/~ - - - •»r-«-~— - 
/ \ j 


EF /v\ 


* - - - .y 

! \ 


..................... -»«-»»--»»•-.--..»... 





'fit iq. pcdum,latmidomaxima AB^o.minimaCDtfo. ac- 
clivitas interioc AG altitudini xqualis. nempe zo.pedum.-ao 
clivitascxreriorPB; adaitkudmemfubdupla.nempeio.pc- 
dum. Loriciclaritudo maximaFD24.mir.ima )K2i. pedum: 
acclivitas M D 2. pedum,alcitudo Fl vel MK. 4. pedum I L. 2. 
FL tf.pedum.ScamnilatitudoEF}. pedum: alcitudoEN.u- 
niuspcdis. 

PROBLEMA OCTAVUM. 

Lingitudin$m vdHiintcmrcmaddttam Utitudweminvefligtn, 

LongitudovallicxtcriorDFGH,jamfupradatacft,ncmpc 

DF 250* 

FG 150. 

GH 400. 

TotaDFGH 800. pcd um. 
Longitudo valli intcrior ABCT ad datam latitudincm 
AD.^o.pcdumjam qimkur, 

•Quia 



Digitized by Google 



47 




Quiaigiturdataeft latitudo AD, fcillixquales EF. BMl 
FM&EB.Ideofi * 



adAE — - — 
addas EB < — 



150 

90 



habebisAB — 



340 



Itcmliadf-G — — 150 
addasEF — ~ r>o 

1? 



habcbisEG — 
Undefiauferas IG 
rcftabit El vcl BC 

SedlGincogbitacft:, crgopcrTrigonoinctriatts inquira- 
tur^hocmoda 



Ia trian- 



4$ PR.OBLEMATUM Ap CHtTlCTONTCOFUM 

Intriangulo lGCCcuiyquaturtriangulun.GKC perftro- 
cluramj notus eftangulus IGC.per problema IV. dimidius 
nempeobtuillGK^ 
qui obtufus IGK erat 'mgt- 9-8"£. ergo 

acutus IGC crit 5 5 .gr. 3 4 . 3 ^".Hu jos vcro 

Complem.ICG crit 3 4 gr. 1 $'.i6", 
Notumeftpraetcrcalatus iC so.pedum* 
Pofito igitur hoc latcrc lC.pro radio, latns IG crit tangcns 
angulilCG.qu^tangcnsincanoncrcperiturpartiu 68532^8 
Dico igitur* 



UclCradius - — 1 0000000 6853168 
ad IG cangentem — 6853268 90 
ItalCpedum — _<>oj ; 61)67941 lo 



adlGpcdum — 61I679411 
QuofublatodeEG 140:000000 




ReltabitElvelBC. — 178 
Undefi rurfumauferas BM — 90 


310588 




' ReltabitCM — — 88 
ltem,fubIatoGK — 61 
dc GH — 400 


310588 
679411 





ReftatKH — — } j8| 3*oj8$| 

Unde (i aufcram LH. 
Relinquctur KL live CT. 

Scd LHL, rurfusignoratur: necnifipcrTrigonometriam 

indagari poteft. 

Notus autem eft in Triangulo TLH. per problema IV. an- 

gulusLHT.42.grX EtejuscomplementumangulusLTH. 

47.gr. c2'.cujustangensdc canoi.ceft,no54284. Dicoigitur 
UtTLradius — * — 10000000 11054134 
ad LH tangcntcra — 1 1054184 90 
ltaTLpcdum — 90 "t_5>U8 855*0 

adLHpcdura . — 99U88556 '1% 
Qup fubtraao dcKH 3 3 8 j 3 105 88 

■ ' ' * ■ — 

Rcftabit 

s 



Digitized by Google 



L I B E R 

ReftakitKLfoeCT — 
CwaddcCB — — 
& AB — — 



Unus* 

34° 



Arumfcftiom vafli rtperirt^K 



45> 



"Echibobjs toraru ABCT 757115161 

PROBLEMA NONUM. 




Imagincfc&icmis valli refertfchemacxproblemate VIL 
huc repetitum. Cujusfchematis arcamcx datisincolincis 
itaquam facilime invenies. 

Valliabfqueloricalongitudo ^ 

maximaeftAB — 90 ped. 
minimaCD — 60 



media — — 
AlcicudoCG — _ 

AicaABeD* — 
7C 



212. 



75 



10 



1500 



Inlo-) 



Digitized by Google 
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In loiica, tranczii FIKD longirudo 

njaxima cftFD — z^pcrf. 
mimmalK - — — npcd. 



46. 



media — — 15 pcd. 
alriradoFI — — 4ped. 

AreaFJKD — . <>2.ped. 

tn triangulo IK L latus IK eft — 1 1 pc J. 

dimidium latusILeft — 1 ped. 

. 

ErgoarealLKeft — — n.ped. 

Cui addc aream FIKD — 3>ipcd. 

£t habcbw totam aream 
loricx linc fcamno > — ii^.ped. 
Scamni EFNH latitudo EFcft — 3 ped. 
AltitudoEN — _ upc &. 



AreaEFNH — — 3. 
Cuiaddeareamloricarreliquac — 11:4. 

Ethabebisarcarnlorica: uim • 

fcamno — 117. 
Cuiadde reliqoam arcam vallt 1 500. 

Etrubcbis arcam icftioms totius 



valli — i^i7.pedumquadra^ 

torum. 

i 

PROBLEMA DECIMUM* 
Corpus v&lbMum reperire_j. 

Corpus valli intra curvaturas facilime invcnitur : multi- 
plicandofcilicctaream fe&ionisvallipcr longittidinem valli 
minimam«Uc, iongitudavalli minima a medio cortf iijb u%uc 
ada!am,cftAE — — 250 pcd. 
InalaipfaCM — — ^1320588 
In facicCT — — 2581831052 

S umma 



Digitized by Google 



LlBER UnU8 # 



Summi 
Arca fc<SHonis valli 



577[i5i<Ti 
I 1617 



4040I06854 
5771I5161 

346191U71 
5771 5i;<»i 



Corpus valli intra curvaiura* cxiftcns p j j ^5 5 [78^54 




* 

nempe a medio cortinae D ufquc ad F,&abFufquead I,& 
dentquc a K ufquc ad L. Scd curvaturarum corpus in- 
dagarc, hocopushic laborcft; fiquis non proximumvero, 

g * tcd 



Digitized 



yir Problematum Architectonjcorum 

fed ipfum verura fcirc appctivcrit. Sic autcm procedes, fi tc 
aDDctitus ifte incejGTerit. 




Ante omnia corpus valli ipfius & tum dcmum corpus lo- 
ricas inquires. 

Corpus valliutinvenias , primum areamvalli fupremam 
indagato; Deindceampcraltitudiricmmultiplicato, &ha- 
bcbis corpus valli perpendicolare. 

Supremaarcavallieft,qu* confiftitintra Iincas d r a, & 
k l g.quas lineas jam nofti ex plana fect ione valli,ad problem a 
nonum annotata. 

Lmea nempc dr.ve! ra. eftlincaaccliviratisvallierrerio- 
ris,diftansabambiru valliexreriore ro. pcdibus, &tranfiens 
iflfchcmateplana: fcaionisvallrpcrpunftumPv . 



Linca 



Digitized by Googk 



Linca k 1 vel 1 g cft linca acclivitatis valli in tcrioris,diftans 
ab ambitu valli cxtcriorc 70. ab interjore zo. pedibusj &: 
tranfiens in plana fe&ione valli pcrpun&um G. 

Invcntio igitur arcae*tali5erir # 

Longitudo minimadr — 10 

&ra — 10 

. nuiriroakl — 70 

. &lg — 70 



A gg re g a[u m — ' ?<? ° 
Longicudomedia — 80 

CK — — 60 



Arca — - 4800 
altirudo — 10 n 

Corpus valli£crpcndicularc 96000 

Deinde corpus accli vitatis valli interioris a k ve 1 g ufqj ad 1 
inqui ras , hocmodov 



longitudokr m- 70 
lacitudo 1 n — - 10 

AreaEkln — 14©© 



C or pt» utrtu4qvc [28000 

acclivitatis. ncmpe&rcjus quar contiftitrn bafi Ekln. &cjus 
q ux conOftit in bafi I g M m . 

TemoifMjoice corpus fxyramidis finspliciiciKaangulum 
B . fuper bafi 1 n B m c on (ift en tis , cujus dclineatio opt ica u- 
lis cll 



g 3 Invcn- 



f4 Problematum Architectonicorum 




Inventio autem ftcrcomctrica talis cft. 

ln. — - 10 
nB. — 10 



planabaGs — — 400 
Altitudo — — 10 



Pcifma — — 8ooo| 
• Pyramit — — i666\66666tticntfci\icet 

prifmatis bafi & altitudinc arqualis per 7-p.11. Euclid.fiveper 
j.£lcmcotum23.Ubri Gcomct. Rami, 

Quarto , inquire corpus duplicis pyramidis circa angti- 
lum F in bafi F d r a. confiftentis , cujus dehneat.o optica 
talis eft* 

kiven. 



Digitized by Google 



LlbBB. Unus. 



5/ 




Invcnrio autcm ftercometrica tafis cft. 

FD. — to 
dr. — 10 



plaoa bafis a r d F 
Altitudbrs 



ioo 
10 



Pnlma — 
Pyramis fi mpicx 
duplex 



2000I 
666166666 

i 3 3 3|3 3 3 3 ^ 



(Notain angulis curvaturarum externis, quales funt ad G 
& H, acclivitatcs efficiunt pyramidesfimplices. In angulis 
vcro intcrnis, qualcsluntad FC. & T. acclivitatcs efficiunt 
dupliccs pyramides, cujus rcicaufammelius noninteiliges, 
quamdcubolignco mrres pyramides diflc&o, &rpyramidi- 
bus dlis ad angulos curvaturarum tumexternos tum internos 
" accommodatis,ipfis oculis tuis magiftris utaris. ) 

1 

lam 
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Iam coliige in unam fummam hujus.cuiv-iui*: Uc jun- 
ftuwe 

corpusperpendiculare — 96000 
corpusaccliviratum — • — 28000 

Pyramidcm firoplicem i666]CC6CC 

Pyramidemduplicem — — 1 3 3 313 3 53 3 

" Ethabebistotumcorpusvallifine 117999^99999 
lorica , in ifta quidcm cnrvttura 
confiftentis . pedum cubicorum 

f cr £ — — 118000 

Hincloric*corpusinveftiga, atcf, ibirurfum antcomnia 
inquirccorpuspcrpcndicularchocmodo. 

Ejuslongitudoeftcq — 11 

4o *4 

• e — 44 



Aggrcga rum — 

LongitudcMnedia — 46 

J.atitudo ch ' — -ai 

■ ■ 



planabafis ■ — 1011 
Alrirudo — — - 4 
corpus pcrpendicuiarc 4°4^ 



Dcindc inquirc corpora triangulana corpon pcrpcn- 
diculariutrinquciofiftcntiaufqiad pyramidcm, hocmodo, 

dimidia 



Digitized by Googlej 



LlBER Unu$, 



57 




dimidialongitudoh.v. 

&XC ' II 

latitudovq — 22 



planabafis — — 

altitudo > — < — 

corpus — ■ ^ — 

• 5 s 



*4 
*4 



264 
2 



518 



Tcrtio inquyrc corpus duplicis pyramidis interpofitx, 
hocmodo. 



longitudovq 
latitudoqx 



22 
22 



44 
44 



piana 
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PnOBtEMATUM AkCHIT ECT ONICORUM 

— 484 



plana bafis * — 

Altitudo — — 

prifma . — 

pyramis — 

dupium — — 



9**1 



Quartd inquirc corpus acclivitaturn lor ic*,hoc modo. 

longirudodimidiacs — — 10 

latitudo r s r — ~ 1 

planabafis — — — 10 
altitudo — — — 4 



corpus — 



80 



Quintd inquiredupliccm pyramidcm acclivitatis loric», 
hoc modo. 



longirudors . — — 
iatirudosq 

plana bahs 
Altitudo — 

prifma — 
pyramis — 
djiplex pyramis 



— 1 




1 




— 4 




— 4 




— 16 


..... 

.♦ 




$ 3 3 3 3 


IC 


66666 



Poftremo inquirc corpus fcamni, hoc modo. 



longitudo h o — 

oc 

>p _ 

pt — 

aggirgatom — 



— — . 34 

— 34 

— 37 
~ 37_ 

— 141 



longitudo 



Digitized by Google 



LlMEH Unus. 

longftudo mcdia ■» — — 71 

iatitudo — — — 5 

Area — — — 11 j 

altitudo — « — — 1 



corpuf — — — ■ xi) 

m 

lam colligc in unam fumraam omnia # quae ad loricam per- 
tincnt,hocraodo, 

loricx corpuf perpendiculare — ' 4048 

corpus triangularc fuprapofitura — 518 
corpusduplicispyraraidis incec- 

pofit* — C4SUUH 

corpus acclivicatum — — 8o| 

corpusduplicispyramidis — — \0\CC666 

corpuffcamni — — — 11$ 



corpustotius ioricac — — 5 5*4 99999 
addecorpus vaili — — ,2 7999 99999 
£t habcbis totum corpus huic cur- 



vaturx conveuieos — _ 13} S X M99999 

Quacurvaturaexpeditapcrgamus adaiteram, cujus pla- 
nabaus talis eft, qualem appofita figura oftentat. In qua figu- 
raplcrarquclinei: neceiTarix ha£tenusignota? per Trigono- 
metriaminquircnda?funt, hoc modo. Triangula inibi cxi- 
ftentia omnia funt acquiangula per ftru&uram : Et datus cft 
iftcisanguiusadC.cxiftens H»g r * *cV'. cjufque tangens 
tfgj 31*8. per problema o&avum. dataectiarafuntbafcslC, 
dc.hC&c. perproblemafeptimum. 

Ad invenicndum igiturperpcndicula rd. qc. &c. (Nam 
pcrpcndiculum G. I. jamnptum cftper problema o#avum) 
Dico. - - ; 

h t LUc 
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L UtCDradius Y — ioooooooj 
addr cangentcm — 6855168 
ItaCd — _ 80 . 
addr — — 54816144 
Quofubtra&odelG — 61 679411 


68 5 3 168— -i 

80 — 8 

54I8161440-7 

• 

• 

6853168—* 
78—6 


Rclinquitur m G — 6^85 3 168 

< 

II. UtCcradius — — 1 0000000 
ad c q tangentem — • 6853168 
ItaCc — — — 7 8 
adcq r— — 53 45549 
Quo fubtra&o de d r — 5481614 


54816144 
47971876 


53|45549°4-J 


Relinquitursr — 1 $706 S 



III. Uc 



Digitized by Google 



1 

LlaER llNUS. 

ITI. Uc C h radius — i ooooooo 
ad hotangentem — 6853168 
ItaCh — — 56 
adho • — ■ — 38I37830 
Qupfubtra&odecq — ■ 53145549 


68 c x i68-ri 
56—1 


A I I I 0608 

2 j.2.66 ? d.o 


3^|5783008-4 


Relinquitur y q ■ — - 1 51^7719 

• « 

IV.UcCiradius — — 1 0000000 
adi utangcntcra — > 6853168 
ItaCi — — 53 
ad iu — — 36 liili 

• 


68 c i 168 — 1 
55-8 


inc (O S 0 ji 
54166540 


^|)ii}i04-7 


V. UtCkradius — »- roooooco 
ad kl tangentcm — 6853168 
ItaCk — — 20 

ad lc 1 1 — •■ — — -- ix\lo6 e \6 

1 


68 c 2 r68 

10 


1 I3I7065360 • 

1 v 



His ita pra?paratis, primum inquire corpus perpendicula- 
revalli,hocmd4o t 



longitudodr — 
kl — 



54816144 
54816144 
1 3 706556 



Summa longftndinum 137I06536 

; ; : —71 7Z 

longitudo nKdia — 68153268— -1 

latitudo k d — I 60—6 



■ " - 



4111 



96080 — 3 
20 



planabJis — 
Altirudo - — 

Corpus valli perpcndiculare 

82239(21^00^ 







Deinde 
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Demde inquirccorpus acclivitatis exterru; I m bc n k, hoc 
tnodo. 




lofigitado dimidia Im veldr — 54816144 

latitu do I d — — — 1 10 

plana bafis — — — 548I161440 
Altitu do — — — — | 10 
corpuiacclivitatis externaedra — 10965I118800 
Tertioinquirc pyramidcrninangulo acclivitatis externx 
conGftentcra,hocmodo. 

latusIG — 61J679411 ' 

drvcllM — 541816144. fubtrahe. 



tciUcmG • — 6 
mr — 


853168 
10 


planabatistm G n 68 

Aititudo — 


531680 
10 



priima 
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pritma — i j7o[(?f 3 600 
pyramit — 45^88453* 

Quarto inquire pyramidem dupliccm in angulo in rcriore 
ad C confiftentcm, hoc modo* 



kl 

kc 



70653* 
10 



planabatis 
Altitado 



»74 



1 30710 
10 



prifma 
tricns 
bes 



5481 
1817 



614400 



— 365 5J076166 

Iamcollige inunam fummam 

Gorpat perpendicalare — 81139 
Corpusaccliviratis externa» — 10965 
Corpuspyramidisinrerpofitx • — 456 
Corpus acclivitaris ftve dupli- 
cispyramidtsimerna; — 3 £55! 



1160 
118S 

8«4f . 

07tft 



I 



Corpos torius valii in ifta quidcm 
curvaruraabfq; ramen lorica — 97 3 1 6| 4 o 5 6 

Corporis loricx inquifitio. 

Corporis perpendicnlaris longitudo 
inaximacq — — 

&qt — 
minimaho — — 

&oc — — 



— 



5*14*549 

5 3145549 
38137830 

38I37830 



jjgggg 



arum 



rudo mcdia 
larnudoch 



11 



183:66758 

1836 6758 



plana N 
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planabafis — io*<>j343 38 

Al titudo , — ; , J 4 

Corpusionczperpcndicuiare §081137551 

Corporis triangularis fuprapofit*. 

longitudoho6rvcdiimtiia • 3 8 |3*&3 • 



latitudoch — 



plana bafis *— — 
Altitudo — 1 — 
Corpus — — 

Pyramidis interpofitar. 
longitudoyq — ■ 
latitudoyo — 



&44^n6 



16881^451 



— 21 



plana ba fis o y q x - 
Altitudo — — 



30)154^8 
30l|5438 



331^9818 
2 



pnima 
pyramis 



> — ■ — 22 1 [ 1 3 2 1 2 « 



Acclivitatum loric^ . 
longitudo dimidia eil cq 
latitudodc — 

planabafis — — 
altitudo 

corpus — • — 
Pyramidis interpofitx. 



53145549 
I 1 



106 91098 
4 



417^4391 



longitudosr 


1 

• 


1I57C654 


laritudo sq 







plana 
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planabafit — — 

altirudo — — 

Pnima — — 

Pyramis — — 

S.amm longitudo maxima cft h o 

&oe 
minimaiu 

&u f 

Summa — 
longitudo media — 
latitudo — — 

Area & corpus * — 



2 


741 308 




4 


I O 


' 06 < 12 2. 


' I 

7 


6 C C077 

w ) ; v / / 


38 


3783 




378j 


3* 


3113. 


3* 


3**3 




40 il 


74, 


yoo6 




3 


114I 


1018 




s 



Collcflio 
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■ 



«o8i||7JJ-S- 
1688 645 1—4 
121 13x1—3- 

124 



6459-8 

frjji— 1 
1 01 8 — o 



corpus loncx 
corpusreliqaivalli 



10646 



5516-7 

4056 




coipus corius valli fecund* cur- 

vanirae conveniens 10796219571- 

RcftatultimacurvaturaadH.adcujuscxpcditioncm rur- 
fus trigonometria opus eft piopter perpcndicula LH,n b &c» 
in triangulis inibi exiftentibus ignota. 

Quaepcrpendiculafic invcniuntur* * 



«■ > 




Noros 
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Notus eftin illistriangulis angulus ad Hexiftens 42. gr. 
t. per Problema t V. Notus igitur etiam critangulus ad T 
exiltens : illius ne npc.complcmentum 47. gr. 5 1. Nota: func 
prxterea bafes LT, o f,&:c. per Problcma Vil. Politis igitur 
bafibus pro radus, &dcfumro excanonetangenteanguh 47. 
gr. 51. qusetangenseft 1 1054284 quia perpendicuium LH 
jam notum crt,ex Problemate VIII. pergo ad reliqua, & dico* 



I. Ut T a radius 

n A 1 K fintr^nrcm 
aU .1 i-* (dllKvlliCni 

lra Ta 


1 0000000 

I I 

80 


Adab 

QuofubhtodeLH 


88I4541710 
99)488556 


KcftaciH 


HI054184 


11. UcTciadios 
ad cd tangentera 
ItaTc 


I OOOOOOO 
1 IO54284 


ad cd 

Quo fublatodeab 


8611134151 
88(4341710 


Rcftatnb 


2I2108568 


III. Uc T c radius 


1 0000000 



adcf tangentcm 
Ita T c 



adei 

Quo fublato de cd 



reftat cd 

IV. Ut T g radius 
adghtangcntcm 
Iia Tg 
adgh 



1 1054284 
5* 



IOOOOOOO 

I 1054284 
58| 5 8 77 




11054284-7 
78-6 



88434272 
77379988 
86I2234151 — 6 



1 1054184-7 
56 — 1 

66315704 

SWmo 

61)9039904-5 



1 1054184—7 
5 3-8 



3 3 161851 
5 {171410 

I 5 8 i587705i-i 

* V,Uc 
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V. Ut Tt radius — — 10000000 
ad i k. tang. f — 1 1054184 

ItaTi — ' — « — 20 

adik — — i*]io8568o 
His ita fa&is iccrum primo loco valli, dcmdc lorica: corpus 
inquiro* 

Vallicorpus itainquiro» Corporis pcrpendicularis 
longitudomaximaefta b 88143417 
minimaik 11)10857 

1 1 0(54184 

mcdia — ■ 55117141 
latitudoai — 60 

plana baus corpons perpendicularis 

3316(18510 — 3 
Altitudo — 10 

Igitutcorpuspcrpendicularecft 663 15(70400 — 6 
Acclivitatis cxterioris a b. 

longitudo tota — 8845417 
dimidia — 44 11 71 3 

latitudo 1 b — — 10 



plana bafis — 441)17130 

alrirudo — — 10 



corpus — — 8843(41600 

PyramidiscxteriorislongitudoLHtora 1 1I0541S 

dimidia — ■ — 5)52714 

latitufiolb — — — 



1 o 



planabafis — — 55(17140 

Altirudo — — 10 



Pnlma - — - — 1 105 41800 

Pyramis — — — 368 476 
DjpIjcisPyramidis intcriofis longitudo 

lkeft — — 11(108568 

JatitudoTidimidiaeft — — 10 



plana 
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planabafiseft 221)085680 
airitodo cft 

prifraacit 
pyrarois fimplcx 



20 



pyramis duplcx 
huicadde 



442 1 J7 1 3600 
'47319Q45 3 ? 
294.7.809066 



663 25 704 
8843)426 
368I476 



H 



£t habebis totum corpus valli, 

abfouc lorica 78.1.8 <\a 
Loricxcorpus ficinquiro*. 

Corporis in ea Dcroendicularis 
longitudo raaxima c d eft 86 
minima ef eft 61 


1 5 

22341 

90; 99 


148 


1**74° 


med,a 74 
latitudo e c 


0637 — 0 
22 — 4 


148 
1481 


1274 

• * • 


planabatis 1629 
altitudo 


4OI4 O 

4 


corpus 6517 
Acclivitatis cd longitudo tera cft 86 


6056 
22341 


dimidia 43 
latitudo a c 


11170 
2 


planabatis 86)22540 
alticudo 4 



corpus 



344I8936 



longitudo nb cft 
latitudo n d dimidia 


2 
1 


2108 


plaoa balis 
ahitudo 


1 


2108 

1 





• 

1 3 



ptifma 
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prifma ' ' 8|8 4 3i 

pyramis ^9474 
Corporis triangularis plana bafis 1 6x^40 1 4 
altirudo i| 



prilma 



315818018 



- pyramis 
huic adde 



1086^1676 

344I8936 
i|P474 



Ethabcbistotum corpusioricx 7951 
cuiaddecorpus valli 78485 



7142 
4150 



.& habebis totum corpus 
hujus dimidix curvaturae 86437 

Iara colligeinunamfummam. 
coipusintracurvatutas . 93 3*55 
corpuspriroccurvaturxadF 133514 
corpus iecund*cutvaturicad G 1 0796 1 
corpus rertw curvarurae ad H 86437^11900 

E t habebis totum corpus valli circa I 
decimaraquartam partem ambi- 
tus totius arcis 1161 i8oj87i7i-o 



119 

■ 

78654-3 
99998-8 

95710-3 
4 



Qupd corpus multiplicatum 504471 3 (49088 
pcri4.corpustotiusvalli 1161 1 808(7 171 



.circatotaraarccmeihibcbit,i 765 65 31] 11 808 

undetamen lpatium portis |i 00000 

deflinatum fubtrahendura pedum cubicorum , quos pe- 

clle mcmiaeris. des cubicos deinde vel in de- 

cem pcdas velin duodecepedas 
vel infcxdecempedasrediges: 
protuac rcgionisconfuctudiuc 
& u(u. 



PRO- 
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7* 



PROBLEMA UtiDECIMUM, 

v 

TartemcowrisvtHiquimlihet abhorizonte utcunque MJlantem 
iavtnircj* 




\ 



Excmpligratia.Prifn6qu^ratur,quantumterra?contincat 
parsvalli quinq-,pedesalta&ducentospedes longa proximc 
horizontem < Refpondetur (ic 



lacicudo maxima AB eft 
miniroa S 



mcdia 
aimudo ST 



planafc&io ASQB 
longicudo 



torpusquatfttura 



90 pednm. 

8z£ 



Z6l 



450 



100 



86200 



1 



Secnndo 
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Secundo qiaeratur, quantum terra? contineat pars valh fc- 
qucns ejuidem &altitudinis & long tudinis? refpondctur 
laritudo maxima 81J. 
roinima 7 j . 

'57v 

media 78|. 
altitudo 5 

. Sk 

pianale&io 3 9 3 J. 

« longitudo 200 

78600 

«1£_ 

corpusquajfitum 7 8 75° 

■ 

■ 

Tertio,qua?ratur pars corporis valli tcrtiaad eandem & al- 
titudinem & iongitudinem > folutio quseftionis fic eft* 
Latitudomaxima 75 
minima 67*. 



141}. 


media 


7*1 


Altitudo 


5 




355 






pianafc&io 


3 5«*- 


longitudo 


100 



corpus quacutum 7115 0 

Quarto : quxratur fuprema pars valli ad candem & alcitu- 
dincm & longitudincm, 

laritudomaxima 67$ • 
minim a 60 " 



Digitized by Googl 
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1175. 



nacdu 6*j£. 
Altitudo j 



*','!. 



plaoa ic&io 3 18;-. 

longirudo 100 



iyo 



corpus quxiicum 6$7S° 
Quinto : quasratur loricae corpus ad longitudinem du- 
iccntorum pcdurru 

planafc&ioloricaecft: 117 
longitudo 100 

corpusdciidcratum 13400 

PROBLEMA XII. 

J 

fropugnacultfolidi cerpus invehtrcs. 

Principio inquiras corpus perpendiculare quod intra li- 
ncas NOPW continctur: deinde acclivitatem $0 &c OP: 
itemque pyramidcs ad*G & H denique loricam. 

Corpus perpediculare utin venias,aniic oianialineas NO. 
OP.PR.PQ5 V. P W & WQ-cognitasfohcas oportct. 

Lineam NO. (lccognofces. Notaeftre&a c G z40.com- 
pouca ex longitudine alx F G 150. & Jatitudme valli h F 9 o. A t 
re &a NO. eft re&a E G minus fegmentoaG. Hoc igitur fcg- 
mentuminquiratur benchcio tnanguli OaG : in quotrian- 
i guloaqguJus,adiO cumfuaw^enteootuseftpcrproblema 
yilliOCfi^pean^uIustpfeH $r<*5'« 16". Tanges ejus 6855268. 
Dico igitur. 

k UtOa 
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UtOai 
adaG tangentem 
IraOa acclivitas 



IOOOOOOO 

6853168 
10 



adaG 


€ 


8531680 


Qupdemto deeG 


140 




RchnquituiNO 


133I146731 



Lincam OP Gc cognofccs. Nota jam eft re£h GH 400I 
ped. notumeft etiam fcgmcntum indeauferendum Gb. x- 
qualenempefegmentoGa.perftru&uram. Notum dcniqj^ 
cft in triangulo PdH pro invcniendo fegmento d H latus P d 
io.ped.&angulusdPH47.gr.r'.pcrProblemaVliI. cjufqj 
tangcns dc canonc 1 10 5 4 184.D1C0 igitur.. 



Digitized by Google 
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Ucdpradiuf iooooooo 
nd dHcangentcm 1 1054184 

lcadPpcdum 10 

0541840 
855168 



addHped. 11 
huicaddeGb 6 



Echanclummam 17 
aufcrdcGH 400 



907551 



iciinquiciK OP 3 8 2I091448 

Linea HR notacft pcr Problema VI. ubi invcnca fuitpc- 
<luni3J5|8^4i2. UndcfiauferasfcgmentumPH. relinquctur 
linca PR* Quod fcgmentum PH (ic invenies.Notus eftin 
triangulo angulus dPH & latus dP. Hoc igitur poilto pro 
radio PH eft iecans anguli dPH 4?.gr 5 il Qu* fecans dc ca- 
Jionetaliseft 149 0^280. Dicoigitur, 

Ui radiiu dP • 1 0000000 

adPHfccanrem 14906180 

IradP 10 

ad PH 1419061800 

Qupdemco de HR 35318941100 ^ 

xclinquicurPR 518198784 

Lineas PQ & S V aliter cognofcerenon potes, <juam cx 
triangulo R P V , in quo triangulo nocu* cft angulus 
RP V a^qualis dimidio angulo ad ccntxum 'arcis, ncmpc 
angulo fchematis fecundi DAC. qui angulos Problc- 
matc primo in ventus fuit z$ gr 42' f \"{. Notum eft ctiam latus 
fubtendcns rc&um RP.-Eoigitur proradiopodro laterain- 
cludentiare&um RV& YPeruntfinusoppoficorum ipfisan- 
gulorum: qui (inus intabulisitahabeqr. 

1 

AnguliRPVi5gr.4>.'.ri"l.finu» 4538841 
complcmcnu PRV finus 9009687 

k 1 Dico 
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L UcRP.radiar iooooooo 
adRV.Gnaro 4538841 
ItaRP 31898784 
adRV 13840375 
Qup addito adFR 150 


3- 31898784 

4- 4H8841 


31898784 
117595131» 
155190171 
155190171 
9569^351 
95^96-351 

1 3^ 


ritt V vcl tK 388140375 


. 138I4Q375I186-9344 



IL UtRP. radius 
ad RV.finum 
Ira RP 
adRV 

Quoaddiroad V< 



EfficiturPO 



rooooooo 


3— 31898784 


9009^87 


3 — *■ 90^9687 


318 


98784 


113 191488 




39806 


1^5190171 


3_ 90 




191391704 


377|3p8oc; 


187089056 






287089056 # 






187] 3 980 5 19 5 10608 -c 



Ultimam lineam WQ ut inveniasrin triangulo WP Q,po- 
ne latus P Q pro radio, &c latus WQ crit tangcs anguli WPQ 
25. gr. 41'. s"U. quairangcns fccundura canonemeftpartium 

Ut P( 




Ira PQ 
adWQ^ 



tangentero 



IOOOOOOO 

4815751 

577I39806 
181)74551 



7— 
4 — 



4^575 



3773980* 
188699030 
1641 78641 
1886*99030 
37739806 
301918448 

1 50959114 

181174550184^4306-1 

His linei* 
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gle 



Liber IInus. 77 

His lincis fic invcnris prirhum aream trape z ii NOP Qdc- 
mdcaream trianguliVVP QJnquircs,&hancab iilaiuhrra- 
hcs^quodqjreitaDitpcraltitudincmfuamnempepcr lO.tnul- 



longicudo miniraa NO 
maximaPQ^ 



longitudo rncdia 
latitudoFVTclEQ^ 



trapezii 



*53 

377 


14673 
39806 


• 

• 


610 


r 4.4.79 


305 
388 


z 7*?y 4 
40375—1 


• 


1516 


36195 




1131*9 


0673 




91581 


717 


111 


10895 




1441 


17911 




14411 


7911 




91581 


717 





1 1 8568I94104I74615 — 8 



longitudo dimidia 
latitudoWQ^ 




188 
181 


69903 — 8 
7455 1 — S 


• 


188 
9434 


69903 
95 1 5 


1 


f 

7 

131 
188 


94349 
1(4796 

08932. 
69903 


5*5 

11 . 

1 


• 

• * 


15095 
18869 


9 Z1 4 

903 




- 

Area trianguli 
area Trapezii 


34*95 
118568I 


10144 
94104 





cuhfupreraa 



*4 Z 73I739* 
Altitudo 10' 



corpus perpcndiculat c 



1685474179^ 
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Acclivitatum , pyramidum , & loricx inventio hicea- 
dem cft, qua: fuit problcmatc X. Ifthinc ergo repctet qui 
volet, 

PROBLEMA XIII. 
F0JJ4 efrUtitudinem & profunditatem dtfi.iire^j, 




Fofla non tantum pro fcopo arcis , fed etiam pro rationc • 
tcrrx,qu2Bad vallumcongerendumrequirirur,&:pro ratione 
fubje&i foli verarenofi vcl fcaturiginofi vel perricou*, & fe- 
cundumlatitudinem&fecundum prdfunditatem variedefi- 
niri folet. Nos cxempli gratia proponemus foiTam cujus 
latitudo fuprema AB fit 200. pedum, infima CD 160. pc- 
dum. Altitudo fivc profunditas AE 10. dcchvitas EC. id- 
dem 20« pcduirL»» 

PROBLEMA XIV. 

DaU latitudine foffi ambitum ejus & interitrem ejrextertorem 
hnvenirt^* 

Avalloofqucadfoflam fpatium horizontalc vacuum tri- 
gtntaaut circitcr pcdes latum rclinqui &: lorica peculiirimu- 

niri fo- 



Digitized by Google 




Libeil Unus* 7$ 

niri folct Jtaq; ambitus fofli interior non eft valio contiguus, 
nec in candcm cum illo lincam mcidit. Sir crgo ambitus vaili 
exterior D F G H. Fofli ambirus inrerior A B C T extcrior 
IK* AmbitusvallicxteriorDF.GH.datuseft. Ambitusfofli 
iiterq;quaeritur,Er primum quaeriturlinea ABCT vel potius 
ditrercntia ejus a linea DFG H. quac diffcrcntia confiftit in 
fcgmcntis LF,FE,OC,CN,MT quorum fegmentorum in- 
▼cntiojam cft obvia pcr Problcma VIII. & brevi ter ita habct 
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L LF & EF fingula funt 30. pei quippe lati tudo plani 
Jionzontalis data* . _ 



JJ.UcOG.radiui 
ad OCtangentem 

itaOG, 

adOC -velCN 



10000000 



30—3 



III. Uc HM radius' 1 0000000 

ad MT cangencem 1 10 $4184 
ItaHM 5°l 1 




adMT 35 
Cuiad deCN 20 

, Er fic • 53|7"* 
QupdaddeadGH 400] 



io|5^8o 



11054184 



V 



— 



33II618510— 3 

I 







EchcCT .4537116 

DeindedeFG 150 

Sut>traheEF 3® _ 

1 



£alcmanct EG 
CuiaddcOC 



1 10 

10 



— 



5598 



EcficBC 
Dcniq>dcDF 
aufcr LF 



140 
150 

3° 



5598 



EcrcroanecDL vcl AB 110 
CuiaddeBC 140 



& CT 



453 



I 

— 



5 598 
711^ 



Ec habcbis totam ABCT8 1 4 | 1 8 14 



nempcfoiTjein- 
'tcriorcra. 



Ambitus fofli cxtcrior, nempc re£ta 1K dcinccps quar- 
ritur,qu*re&alK utinveniatur, praenofcendacftre&a RT* 
cujusparsC T. jamcognitacftjparsaltcra RCficaccipitur* 

ln tri- 



Digitized by Google 
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ln triangulo RCg.notus cft angulus CRg*i. grad.*». 8"|. 
pcr problema IV. & cjus dc canonc iccans 407***86 
Dicoigicur. 



UrRgra^ius 1 0000000 I 10796986 

v. adRciecanccm 10796986 1 220 



IraRg 2io| 


215939720 
21593972 


a4Rc 237 

Quoaddit*»ad CT 453 


533^91 
722600 


*37|55 3<^*o 

r 


FuRT * .691 


256291 



• 

Hinc invcftiganda cft differentia rc&x IK. a rcfta RT. 
hocmodo. 

In criangulo RI Qangu T us RI Q idem eft cum angulo 
CRg. pcr ftru&uram. Tangcns autcm illius anguli cft 
4071118. Dico igitur. 



'UcIQradius 1 0000000 
* id QR tangcntcm 4071228 
Ita IQ^ 2oo| 


4071128 

200 


81I4245600 

- - 


s adQR 8, 
Quo derntodeRT 691 


42456 
25619 


rclmquitui QT ycilP . 609^83 173 



IntrianguloTPKangulusadK (idemquiadH:)cum fua 
tangentc jam pndem notus eft (ncmpeper problcma IV. &-» 
Vlli.) Dicoigitur. . 

Uc TP radiuf 1 0000000 

ad PKcangcnccm 1 1054284 

IcaTP 200 

" - 

1 adPK 



Digitized 



Si Problematum Ak/chitectonicorum 

fldPK iii|o8^8 
Quoadditoad IP ^09:8 3 175 

cfficitur I K 8 3 o| 9 1 74 1 . decima qaarta 

pars ambitus foftz exterioris. 

PROBLEMA XV. 

■ 

Fojfc capaciuum mdagarcs. 




Princi- 



Digitized by Google 



Principio inquire, capacitatera perpendicularem fccun- 
dumlatitudincmminim2m,qua?eft infundo; deindc capa- 
ckatem acclivitatum & pyramidum illis inrerjaccntium. 

Capacitatem perpendiculatem ut accipias,aream fofli 
infimammultiplica perfuam altitud.nem. Aream autem 
fo(r^infimamintellige,qua:incIufaj(itlincisih,hy,yc, ca, ak, 
ki, quarumlincarumquxdam adcalculum funt ncceflaria?, 
quxdamnon. Adcalculum necclTarix funt linea? ih,hs,ik, 
yc, yx, & preterca linca S « quas lineas oranes fic invcnies. 

Lineahieftlmca AB.mmus nL.ergo. 
DclmeaAB 120 
Subrrahe linearo ni, "-' 10 

Etrdtabul.nca hi ico 

Linca ik eft linca BC.minus m E. 6M plus o k. 
ArquiBCeft . % 140 



mEcft 10 



5598. pcr Problcma an- 
tecedcns. 



Ergoiocft H°|5 55>8 

Reftat inquircndum ok quod invcnicur juxta exempla 
Problematum VIII, & X. hoc jnodo. 

UcCoradius 10000000 
adoktangcntcm 6^85 3 2.^8 — 2 
ItaCo 10 — i 

adok . i-$\7o6$$6o — 4 

Qupaddico ad io 1 20(5598000 



fitik 134I1665 

Linca h S cft linca i k minus linea a k qux fic invcnitur* 

UtS*radius 1 0000000 

ad * k tangcntcm 4071228 
IcaS* - 200 



ad»k 




4M5 


600 


Quodemro deik 


H4 


x66) 





RcftathS 

1 2, Linca. 



«4 
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LineaSa cft linca RT minus RV: plus ba> quxduz lincx 
fic nveniuiuur. 

IncrianguloRS V 

UtSVradius 20000000 
ad V R cangentem 407 1 2 1 8 
ItaSV ao_ 

ad~VR 8|i 4 i^56o 
QupdemtodeRT 691^156191 

RcmanetVTvclSb 6^\TiJ¥^6 

Intrian- 



Gc 



LlBER llNUS, 

Tn criangulo Tba 
UtTbradiu» 
ad b a tangcntcm 

IraTb 



*5 



I 0000000 

I 1054184 
10 



adba 


11 


1085680 


Quoaddito ad Sb 


683 


11383^ 



FirSa 705I111404 
Linea Y c eft linca IK plus yd minus ek.qua: duar linca' funt 



Atquilhea IKeft 


830 


9174 


HincergofubrraheVKvel ba 


11 


1086 


Ecreftabir Ie veldc 


808 


8088 


Cui addeyd velRV 


8 


1415 


Ethabcbisy c 


816 


95 1 3 



Ifa oblongo S y c a longitudo roaxima y c cft 816 

minimaSa 705 



95M 
1114 







1511 


1757 


- 


media 




0868 




larirudoy x 




1 60 



4566511080 
7.6io&|68 - 



ArcaSy ca 

littrapezio i h S kiongitudo maxima i k 

minima Sh 



111773 
M4 
5 1 



8880 
1663 
8417 



187I1080 



media 
larirudo b i 



931554 
100 



Area rrapczn ihSk 
Areaoblongi Syca 



1 8710I800 
iii 7 7 3 j888 



Suairnaareaium 

profunditas foflae 

Capacitas perpendiculans 1809693I760 



40484J688 



Accli- 



1 



H 



Problematum Ar.chitectonicob.um 

» 

Acclivkaturn iongitudo hi ioeJ . 



10 







lb 453 
cd 808 


7116 

8088 • . 


1583 


r 

09II 




dimidiura 
profunditas 


791 


545^ 
10 

, , 



Capacitas 



1^8305)110 




Pyramidis 
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Pyraroidis BI longitudo 10 
latirado 20 


- 


planabauj 
altirudo 


40 0 
10 


prifma 
pyramis 


8000 

i666\66666 


Pyramidis c 0 k I lengi tud 0 0 k 
lauruao 0 c 


10 


|7°*5 


pJana baiis 
altirudo 


174 
10 


1 300 

■-. 


prifma . 
rriens 

duplcx pyramis 


5481 
1817 

3*55 


cTooo 

53 3 3 
066* 


Pyramidis T b a longitudo b a 
lanninu uiiriiaia 


22 

10 


10856S 


planabafis 
altitudo 


211 
20 


085680 


pnfma 

tricnspropyramide eck 
duplex pyranaispro Tba 


4421I71 3600 

H73I90453 3 
2947 1 809066 


Pyramidis y I d lorgitndo y d 
latitudo dimrdia 




1424 


plana ba/is 
altitudo 


81 
20 


4240 


pnfma 


1628I4800 


triens 

duplex pyramis 


541 
1085 


%x66 
6532 



Colle&io in unam fummam. 

0 

Caparitas perpendicularis 280969 3 \p6o 
Capackas acdiWtatura 15830(912 



Capacitat 
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88 



Problematum A r C Hl t ec t o n ic o r um 



Capacicas pytamidurn 



%666 
«47* 



o(>7 
904 



Capacuas 
M.caparcecircuitus. 
Atqui vallicorpuserac 



Supereftigicuc tetra 15 76 17 2. [899 pedum 

cu bicoru m , cjuam ccrram vel ad loricam hor zoncakm 
& ad viam quam vocanc coopercamadhi- 
bebis, vel foflam minorcm 



1 . 



PRO- 



uiguizea oy 



Google 
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PROBLEMA XVL 

Tn opere % quodvocant,cor»uto :data a/a^ejr cujpidum dijldntia, tor- 
tinam factebus aqualemconfiitutrc' t & anguksin uU C9nfittuti§m 
♦ v/ttntes , invcwrc-j. 




Sit opus cornutum , fi ve prxmunitioultra foflam exiftcns 
LMNV.hneisPM&GNlineafdcfcnrionis iHaquahbus: & 
ilt tn co dara ala PQjo. pcdum,una cumdtftantia cufpidum 
M & N. q ux d iftantia fempcr xqual i s e(Te dcbet cortinx ar cis 
EF. Quam cortinam in noftro excmplo jam fupra pofuimus 
500 pedum.Quaeratur autem.fi illaetrcs ine2E> MS» OP, & 
QN.«qualescfiedebeanr,quanraunaqua:qiie fururafit? & 
quales angulos effcdura: fint ? Dc quantitate linearum prima 
curacfto.QuiaigiturMNeft^oo.pcdum.OPcntahquanto 

m major 

». 
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po ProBLEMATUM AfcCHITECTONICOKUM 

majorquamcriens roo. pedum* Acquitricns joo* pedum cft 
i£6^.ErgoOP.ericmajorquam itftft.pedum Sicigicurprimo 
170, pedu,& ex ea poficionc inquiracur re&a MN. hoc naodo. 
Intriangulo OPQ. 



UcOPpedum 170 
ad PQ pcdum 50 
Ita OP radjtis 1 0000000 
ad PQtangcntem 1941 176 



Cujustangentis anguluf cft 

16.gr. 13'. 21". . yo (4 

Cujusanguli finuseft 1821647 J% 
Sin* vt ro coplcmcnti cft 9 5 9 3 6 5 9 — — 



50000000 
3-4 f* 
17 (9 

*5-r 



o 
o 



I94I 176 

11770 

5*7 (M? 
1054 



Pergoigicurad criangulum 
QRNL quod criangulo OP Q 
prorfuseftasquiangulum, per 
ftru&uratin&dico. 



i-7 
jo 

*»7 (1 

130 

17 (7 
11 9 



1230 
5*7 



1 10 

17 <* 
10.1 



3 



5 



8 



Ergo clt Minus 



UtQNradiuj 1 0000000 
adNRfinum 959)6 $9 
ItaQNpedum — 170 


959^59 
170 


671556130 
959^59 


adNRpcdum 163 
CuiaequaturMT 163 
Quibusaddatur TR • 170 


0921 
0922 
0000 


163I0922030 


FitMN 496 
Atdebebatefle 500 


1844 





Sitde- 
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Sit dcindeOP. too*pcdum, 
ante : nempehoc modo. 

In triangulo OPQ. 
UtOPpeduni 200 

ad PQpcdum 50 
Ita OP radius 1 0000000 

adPQjangentcra 2500000 

Cujus tangcntis angulus cft 
14.gr. 2'. 10". 

-Cujusangulifinuseft 1425354 
ivcrocoplementieft 9701451 



9* 

uxraturMN,ut 



5OOOOOO 09 

1 |oo 

25OOOOO 

1499460 — 14.^1.2'. 

5400 

51.5 M 



< 



250 




j 



Dice 



91 



- i 



Problematum Architectokico k u u 

Dico igitur in triangulo QRN. 
Ur QNradius 10000000 

970143 i 

1 100 



adNRficum 



ad NR pcdum 
Cui addo MT 
&:TR 


194 

*94 
100 


0186100 
01861 


Erfic 

Atdrbebarefle 


588 

500 


05714 



Eljc.goPm, S3|of 7i4 pl 

Hocmultipluaperpoiitioncprimam 170 j^inus 10 kAA 

616400680. =~ 7— 

8805714 Dwjioi9i|8 7 i8 



Produclum ^rimum 1496973080 



Demde Minus 



3 



815^ 



MuJnpli" a pcr pof.i nrmpe per io» 



Productum lccundum 


763 


1 1 


00 


Produ&um primum 


14969 


73 


Adde: 



Dividendus 



*573*l 8 5 



.91I8.7 



65458 
918.7 

g 43°-9 

11495 

13080 
9187 

*-8 37 4 

47060 
9187 

45935 

11 15 



fi 7 1 |i ; .Latus OP vcl QN .. 

vel MS ouzficura. 



o 

7X7 
4 



Porro 
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500]oooooo 
34150 (1 
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Po rr 6, nt OP pedum z 7 1 1 1 5 
ad PQpedum 501 
ItaOPradius 1 0000000 
adPQungentem 2919708 
Cojoa tangentis anguluscft 1 57500 

16.gr. 16'. 34"*. 17125 (9 

Cujusanguliunuscft 1081688 1 541 25 
vetocomplernentieft 9599110- 
Dico igitur. 
I. UtQNradius 



iooooooo- 



3375° 



(1 



ad QR finum 
Ita QN pcdura 
ad QR pcdum 
Cui addo PQ^ 
EtfitPRfivcDN 
II.UcQNradius 
adNRiinum A 
IcaQN pcdum 

ad NR pcdum 
Cui addo MT 
EtTR 



1082688 lC6x )° (9 

15 ums 



171 
35 66* 
50 

85J666 

IOOOOOOO 

9599110 

7*1*1 



111150 

171x5 (70 
1 19875 



164 
164 

171 



38 
38 



1375°° o 

171 15 (8— °X7 

137000- 5 ' 



5OO 



EfficitunjiMN. 



- 5 oo|. 



Abanguloautem re&o RND> 
Si fubcr.ucro anguium RNQ^ 



i6.gr. 16'.) 4% 



RemamrtangulusQND 73gf« 43« Mi* 

QmideraeftangulusRQN&OQP' 

Quo fubtra&o dcduobus re&is 180.gr. o. o. 

RemanetangulusNQP 106.gr. 16. 34!. 

CujusctceiTusfuptaic&umeft. i^.gr. 16. 342. 



Quibus omnibus ficin charta invcntis 
po lincas t oflc n b u s ic 1 tu n c ceflarias defignarc* 



}ltli 



'•1 



5>4 Problematum Architectonicorum 

I 

PROBLEMA XVIL 

Dau circumfirentu caftri, circa cortinas &profugnuuU> qu*nti~ 
Utem cortind,facierum & alarum, addatam froport/oncm, & ad an- 
gulos untcui^mulunguloficundum problcm* tertium convententts, 
invenires. 

Caftrum voco munitiunculam campcftrcm: quam Gcr- 
manivocant,ciM@djdtl#C. Cujufrnodi munitioprorationc 
praefidii vcl parva vcl magna efTe debet: & plerumquead qua- 
drangularem arcis regularis formaraaccommodatur. 




Sit ergo exftruendurn caftrum quadrangular/e , quod ia 
ambitu habcat ducentas duodeccmpcdas , hoc eft pedcs 
1400 pedcs : & fit fervasda proportio intcr cor t inam, tacies, 

ecalas, 



Digitized by Google 
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& alas, talis ; ut qualium partium cortina crit I f . talium facics 
fi 1 10 , ala 4. angulus rcro propugnaculi fit 6 o. gr. pcr Proble- 
matcrtium; &lineadefenfionis cx concurfu cortinas & ala? 
proccdat. 

Ambitus totiuscaftri debet cfle 100. duodecempcdarum. 
Huncambicum divule pci"4 hoc modo : +f ( 5 o 4 
Qur>tus,hoc eft,quarta pars ambitus erit. j o. 
lamcolligeinunammmmam numcros quarta; partis t©- 
tiu< ambicus per datam proporcionera datos, nempe t 

io.facicsuna KI 
4.aiauna. 1B 
ij.corcina, BC 
4»alaaltera: CG 
io.facicsalcera. GH 

43. Summa. 
Dcinde dic 43. danc. pro corciniL 17. 

pro facie* 10. 
proala. 4. 
quiddant 50. procortina? 

proala? 
profacic7 

Praxis. 

h Ut43iadi5.ita5o.adi7Jf. 
5£_ 

43 

1 



r 
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II.Ur43.ad10 ita 5 o adii|J 



10 



500 

4? (»« 
70 
43 



*7 

III.Uc4j.ad 4.ka joad 4 f| 

4 

200 

43 (4» 
171 



Colle&ioin unam fummam. 

Int^gra.Partes quadragcfimaj tertiar, 
ficicsuoa 11. 27 

alauna 4. 28 

corcina 17. 19 

alaalccra 4. 28 

faciesalccra 11. 27 



.Sumraa 50./^ 

*r (* 

Quod filincamCD. praeterea nofTecupis, primuminve- 
ftigahneas GO & OH,in triangulo GOH: itemlineam DP. 
intrianguloDHP;deindelineam DP fubtrahe a lincaCP. 
velOHjScreftabitlineaCD: juxtaproceflum calculi, Pro- 
blemate tertio oftenfum. 

In triangulo G OH. angulus G HO eft 1 j/gr. arqualis nem- 
pe angulo GBCper ftru&uram : atqj adco angulus OGHeft 
75.gr.per45>.p.i, 

. . Porro, 
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iPorro.angulii^.gr.finuseft: 1588190. » 
aoguli 7 5 . gc. fious eft : 9 6 5 9 1 5 8 . 

Dicoigitur: 

L HrGH. radius 1 0000000 

adGO.finum 2588190 

ItaGH. partium 10 

adGO.partium 1 58819 

CuiiiaddaturGC n 4 

EfficiturOCvcIHP 658819 

II. UcGH.radius 1 0000000 
adOHfinum 9659158 
ItaGHpartium io| 
adOHvclCPpartium 9I659158 

Denique,inTrianguIoDHP*quiaanguliDHP & HDP 

funtaequales: quippeuterq; dimicuusrecjti, per ftru&uram: 

ideo etiam lateraipfis oppofitaDP & HP funtasqualia* Ergo 

Dere&aCP * 9(659158 

fubtraho rc&am DP 6(588190 
— — — — - . ■ ■ 1 • 

£t reftat re&i CD j [07 1 06 8. Wceft 3 T6 § vel 3 jl. 

Quod ©ftendcndum erat. 

PROBLEMA XVIII. 

Circa aggerem definiu bngitudinifJatitudiniseiraUitudinufojft: 
faraMtU ejr tantundem terraconttnentis Utitudinem addatam fr$- 
funditatem invenirc^. 

In planicie ABCD. Jonga 250. lata 110. ped. fit congcrcn- 
dus agger, cujus ima fupcrficies EFGH, fit longa 24o.lata 
100. ped, fumma fuperficics IKLM. fit longa 200. lata 60. 

n pcd. 



Digitized by Google 



*8 PfcoBLEMATUM ArcHITECTONICOMIM 



f T 




• 

k $ 

...... 5* 


- 


■ 


1 B 

• 
• 

• * 
• 
* 

• 


Kl 


F 


, f * 

» 
1 

1 

i 

D 


1 K 




|H| cr 


/; 

: : ' ....« 




r n > ' 

iv 7 



V 



pcd. adeoque acclivitas undique ilt 10. pcd. altitudo per- 
pendicularis itidcm lo.ped. Ipatium interaggerem & fofTam 
5 # ped. Foflam autcm icaturigines vel faxa non fmant pro- 
fundiorem facere quara quinque pedum. Quacricur quim 
latAfoflaertcdebeatjUtfuriicicntemaggeri congercndo tcr- 
ram fuppedicet. Initio aggeris quantitas inveftigctur hoc 
modo. 

Suprcm«fupcrficiciIongitudo IK 

latitudo KL 



co 



fuperficics 
alcicudo 



i zooo 
10 



corpus perpendiculare 

Acclivitatum longitudo dimidii 1K 

KL_ 

latitudo 



140000 
zoc 

r>o 

160 

2.0 



plana 



LriEK Unus« 


t i • ' 


piana uaiis 


1 

5 zoo 


i *^ j 
aitituao 


10 


corpus 


104000 


larium lungiiuuu 


,1U 


larif udo 

lo UIUUW 




piana oan» 




altitudo 


20 


priima 


oOOO 


v^u*iici iuujiuih 


5 zouo 


tius tncns 


l ®666f . 


huic adde 


104000 


Item 


.140000 



5>9 



CC habebis totum corpus 3 54666!. 

^Quo&divifum per datam profunditatcra fofTx ncmpc pcr 
5. patcfacict aretm five fuperficicm fofli pcrpcndicularis 
hocmodo. 

3 54^? (7093 3f * 

Qux fupcrficics 70933^. divilaper longitudincm, latitu- 
-dincmprodercdebebat, Atneutra noueft. Quarriturigitur 
imprimis latitudo. 

Modus invenicndi triplcx eft. 

Modus primus per regulam falfi. 

I. Ponatur Iatitudo 70. pedum. 

iotoiliBC 25» 

AD 250 

AB 1 10 

CD 110 
Itero quater 70. fioccft 



180 



iuroma longitudiDum 1000 
latitudo 70 



n 1 fuper- 
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\ -y ■ . 

fupetficies inTcma 70000 
Atdcbcbatcfle 7Q9)ti , 

Eftergominus 9} 3}. 



IL Ponatur latitudo 



7iped.\Haec multipli- 





1004 




7018- 


fupcrfiacs 


71x84 


AtdebebarciTe 


709 Jjf 



£(t crgo plu* 
roinut 



divifor 
plus 

poiitiominor 



9Jjf 



Adde. 



1184 

70 Multipliei. ti 




*4$- 
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LitfiR Unu$. 101 

24| oo 



minus 

• 


2454^. /1 

933?- 1* tW 
71 Moltiplica. Jfjf. 


933 
65310 


* 

adde 


£4*467. 


fitdividcodus 
Dirifor 


90813J. 933} 

Il8 4 (70~g7~latitudo 

8988' foi!a?quarfir». 


• 


93 3j- 


Secundus modus per Algebram* 
Latitudo quxfica CP. fit t. L 

crgocjus guadratum crit i q. horum autcm funt quatuor 
inpropofirafigura 

Dcinde loogitudioee 250 

IfO 




1 10 




ZIO 


multiplicentur pcr 


710 

i L 


^fictatcaobJongi 


710L 



Cui arcxaddcaream quatuorquadratortu» 
Etcrittotaarea fivefuperficics foflx. 
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4q. -f- 720 1. xqualis 70933}. 
Ergo: iq. ~h 180I. xqualis 17733}- 

.Etper coxfcquoas iq. xquatur 1773 3f — 180I. 

dimid. — 90 



Qiiadratum 



8100 
I7733f 



Quadratum z 5 8T 3 3 f (radix 160 


7*75* 


1 90 


■ 



158 

16 

15* 



.70)7*7; 1 

latitudofolZx 
qucfitx. 



*3 3 3 3 
3107 

11449 



8843.3 
31141 
64184 



1414933 

3^4447 
11501 19 



16480433 

3**4545 
16071715 



407708 

Tertiusmodusab llluftriffimo Principe Anhaltiho mihi 
oftenfus talis eft. 



PlarucieiABCDlonj 
latituc 


>itudo 150 
10 1 1 0 


longitudo 
latitudo 


150 

IIO 


/ 


1500 
2 5 


difTcrcntia 
dimidium 


140 
70 






Quadratum 


4900 



ipfa 
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ipfa planicies fivc arca ABCD 
A rea foffk circ umjacenj 



175*0 
7095}}. 



Areatou RSTV 
addcquadratum 



**4J 
4900 



103 







\s tl 


I *i 

• 

i 1 

< • 

• • 

• ' 

: : 
; i 

! Ai 


E 


F 


1 i 

! 1 
|'n ! 




1 K 
M. L 




H 


G 


1 




* 1 

• 

S ! 



fitaliadquadratum: 

riffiii 
- 3 

135 

62 (V 

124 



933 C 1 
»541 



^33 (4— * : 
6414 



(radix 321 



4551 . 
70 addc&iubrrahf. 



3 9 1 [45 5 1 latus majasST. 

1 5 1 1 4 5 j 1 latus minus RS. 

1 1 o I Subtrahc. 

141I4551 Dividc per 2. 

70(7275 latitudo foflac 
<ju«fira. 
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J5373* 

11! 4M 

3130835 ? 

3*'45M 4 
16308. 

DemonftratiohujufinodiiomniuraingenioCfnmiypendet 
aiexta propofitione x. lib.Euclid. vcl a 44. propofi tione l li b. 
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Trigo- 
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Trigonometria?' DofBrar* cjuar propofitio itahabet, Si rcc7abi~ 
JccJacontinuctur, tbkngum continuat* & continuationU cH dquale 
quadrato rcft* cx btfigmcnU & c$ntinuationc compoftu : minus qua- 
dratobifcgmcntu Ad cujus propofitionis exigcntiam oblon- 
gum quod prius crac A BfiD.nunc fic AP QR, nempc ex mc- 
dio figura? ad extremitates ejus translarum. Dc latcrc AP 4 
auferaturlatusPQ, velillia?quaIef J K>utrcftet AK. cujusdi- 
midium fit AG. vcl GK. Erit igitur AK.recla bifcdtain G* 
quar, fi continueturaK in B.""& cx continuata AB atquc con- f 'J^k&a^ 
xinaationeKBivelBC fiatoblongum ABCD. Dicohocob- 
. iongura ABCD. xquale eile quadrato redbe ex bifegmento 
GK.& cotinuationcKB compofitx.ncmpcquadrato GBEF. 
minus quadrato bifcgmenti H t L F. Ergo fi ad oblongum 
ABCD. hoc eft ad gnomonem MNO.adclaturquadratum 
HlLF«habebitur quadratum FGBE. ad cujus radicem GB.fi 
addam AGfit AB latus majus oblongi AfiCD. vel,dccujus 
radice B E.ii aufcram CE , rclinquitur BC Jatus minus oblon- 
gi ABCD. A cujusaequipollcnte AD. fiauferam ARrelin- 
quitur R D. Cujus dimidium RS cft latitudofolTaequsefita. 
Pcr numcros fi has inventioncs cxaminare libcat, ita fac 

latitudo invcnta 7017175 

multipltcetur per . 4 * 



addatur . 181 
ad longitudine«reliquas a^xa 



250 
1 10 
1 10 



9100 



&habebitut totalongitudo j 001)9 100 
Quaemultiplicataperlatitudinein 7 72.75 



5014. 
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10 
701 
70103 



5014 

7 OIOJ 

oj8i 
0570 
700 



55 
7oa 

00 

a 




rcddetarcam fofl* priorcm 7°9)l\5 l6 9 M 
gugmultiplicata pcr altitudincm 5 

Rcdditcorpus 
aggcrisutpri- 

dcm : pr.xrcr 

to §^.uniuspedis: quac diffcrcntia pro nihiloreputandaeft, 
&evitarietiam potuiflet; fi fra&ionesmajoresad calculum 
afliimt* fuiflent* 

Caetcrumharccapacitas foffitotacftpcrpcndicufaris. At 
talis revera fieri fodiendo non potcft : fcdquanta eft ejus prc- 




funditas, 
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funditas, tantaeriamcffedebctacclivitas. Quxritur igirur: 
fifoffa fupernc quinque pedibus fiat latior.inferne reftii&ior, 
antantundem terra? iit prabitura, ? Refpondeturquodnon. 
Etcftcaufamanifefta. Namacchvitatibus quidcm AB,BC, 
CD, DA, c regionerefpondentacclivitatcsNX, YP, QO, 
VZ. Item acclivitafibus angularrbus cxtcrioribus inreriorcs 
rcfpondcnt, & Gmulprifma complcnr. vcrbigrariaacclivi- 
tasangularisadS &B.iimulprifmacomplcnt. At acclivita- 
tibus extcrionbus XS, SY , PT, TO , OW, WZ , VR , RN. 
nihil cft quod in intfriorc ambiru relpondeat. ltaqj haracch- 
vitatcs abundabunt,quod ipfe ctiam calcuius coarguet. 



Sintenim capacitatis 
pcrpcndicularis 

longicudmcs 



longicudo cou 
latitudo 



160 




160 




110 

* 


110 




«5 


7175I 


«5 


72.751 


«5 


7275 


«5 


72-75] 


1011 


9100 



5114I5500I 

71603I7 
1045» 

71^037 

5**455 
<Ji374* 



Acclivitatum. 
longitudo 150 





1 10 




• 




455i 


longitudo 
iacrtudo 


1001 


9101 
5 


bafis > 
alticudo 


5014 


5 5 ro 
5 



Pyramidum. 

planabaiis 15 
altitudo 5 

mulciplicctnr pcr 4 

_ _ 



o 1 



Supcr- 
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fuperficies 


*7*33U*70 
alcicudo 


1500 
5 


• 

✓ 


Capscicas 


))6i66 
25071 
500 


5851 
\ S$ 


% f 


lota capactcas hc 
Ad dcbcbac efle 


3^1739 
3546*6 


333 



Qu j dirrcrenriarx di&is acclmcatibus extcnoris ambi- 
tus,quibusnulbcinintcriorLambicu rcjpondeiatr rcfrilrat.ut 
porro calculusoftendcr. Sitcrumcarumacdiyitatttmqqua. 

rumfuato&o.) 

fingulatuin longicudo 70*7^75 
multipliceturpef 4 



longitudo untvcslaium dumdia eric 
& lamudo 



181 



9100 

1 



plana bahs 
altitudo 



Capacttas 7 0 7*|75 

Igitur nc tantuscrrot eommittatur,aha ratio latitudinis 

fbfi« incundaclt talis nimiram. 

Ad calculotoallumaturmitium nonfuprcma? fedmcdix 
Jaticudinis ft flar/.& omnia rc$e proccdcn &u t ex fuj^cftu nu- 
mcrifcftppaict ^ 

• ^ ^ .vpcr-moaurn^pnroum^ 

I. Ponatuidatittuloef 



ca quater futDta 
addaturndreliquas 

lonBttudincydf 
ln 
dt 
fn 



70 pedum. 
180 

*SS v 
115 

"J 
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Ouuirna longiiuuiiiuiii cui 
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larir tido ef 


70 N 
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lupcrncics cnt 




at dc bcbatclTer 


7093 3t 


Ergocftplui 




i i» i o u acui iar. 1 1 uao c t 


/;n n#riiira. 


multipliccrut per 


4 


* A A a n r 11 r rt* 1 i/in» lr.nmm.rlii 

■uuauiut icut-ju* iou^iiuuii 


,1 C i x / u 
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1 c c 




Ilf 


/ ? -•«■•<..• 


"5 



9144 



914 

.6 096 

fuperficieseic 70104 
atdcbcbiteflc 7£9H£ 



cft ergo mm u$ 8 io y 

addc Dijj.f 46*^1 

fi^iyifot 1x9^ 
Plof 46$ 

pet poijtioncm roinorem 69 

■ 

4*94 

27960 

*3 



31100 

Mipnsr 819$ 
per potitioncm majorenr 70 



o 3 5*°- 
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58030 



iddc 



hcdmdcndus 
diivfpr 



rcGduura 



58053^ 
3 2100 



90253} 

777<> (6 9 lathado qusfita. 

1 296 
1 1664 



Pcr modura Sccundum. 



longitudo 
> roultipliccturper 

— s 

&ficdeinccps 



*rgo 4 q. . 
iq. 

I q. «quales 



V. 



»•• 



1 ■ »» 



». . . 



— 

: 
1 



I 



1 1. 



255I. 
255 - 
I55L 
I55L 



latitudoquaefitafit iL 
ergo ejus area quaicr 

(umraerit4. q. 



740 1. acquales 70933} 
185I. aequales 1773 3| 

177331 — *M 

— $%i 

— 9*| 
184 

8280 



8 5J d{ 
'77334 
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11—100000 — 7 
700000 (58*3$ 
II 
60 



100 

II 

9 6 



4° 
12. 

3* 



4<> 



longirudo 
laritudo 



drTcicntia 



I 

161 (I 
16 

I 5 tf 



(itfili^o* 



utudofolla 



Utitudoroflaemedit. 



o 
o 



^ 8 f> 

311 (x— 0X0 
644 o 



45l58 (1 
3*41 



31414 
I 19696 

*°373333 
3142806 (6 

1 9456836 



916497 

Pcr modumTertium, 

*55 fongirudo 
1 r 5 latitudo 



140 



70 
70 



i^uaJratum 



fuperficiespcdfo aggerif 
uk]; ad imrium Uicdix 

latiuidinis r&il c 2 93 z f 

iti^cr iicics fc Hjc 7 09 3 3J 



*55— 

11 5—? . 

* z 75 
Z 5S 

z 55 



4900 fupeificict z 93 2 5 — x 
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radix 



Qu adrarum i o 5 1 5 8» i 



y 
9 



7of 



1 5 1 

61 

_^4_ 

644 
1576 



3 94I28 1 1 
2 5S1 



18133 
6482 (1 
1 1964 



139I2S11 

latitudomedia 6^\6^o6 

5|Addc&sfubcr. 

74 6406 larrtndo 
fuprema. 

(»4 6406 latitndo 
iafinuu 



516933 (8 
64848 

518784 (' 
814935 
648561 



166371(2 

Iam pcr in vcntam tripiici modo b "itudine mediam iupcr- 
ficies & indc capacitas foflfe inquL au hoc modo« 



latitudo foflsB mcdia 

cSc<5taindclongitudo 
rciiqua longitudo 



69)6406 
per 4 



278 
740 



5624 



longitudo media 
latitudomedia 



1018 



5614- 



69 6406 



U111I3744 
4° 74*4 9 6 
611 H744 
9167 0616 

61 1 1 3 744 



fupcrhcics 
altitudo 



70933 



1966 

5 



7 344 — o 



Capacitas fofl* 



3546^4850 



Vidcs 
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Iiber Unuj. 
Vides , hunc calculum verirati exa&iflime refpondere, 
quam veritacem etiam fequenscalculus ex latitudine N non 
media, fed maxima & minimainftitutus, coraprobabit hoc 
ipiodo» 



longirudines minimae 



160 
160 

110 
1 10 



*4 


6406 — 8 




4—4 


258 


$6x4— $ 



aggregatum 
latitudominima 




1018 
.64 


5614—0 
6406 — 8 
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1 

40 
6 1 1 


6111 

74*4 
1374 


3744 
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4074 
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61 1 1 3 


744 





altitudo 



t 



Capacitaspcrpcdiculans4i92oi|42$4 
Pyramidum 

longitudo 5 longitudo 

latitudo 5 



Acclivitatum 



250 
1 10 



plana bafis 

altitudo 




multiplicetur per 



2 5 
5 

4 



Capacitas tota o&o pyramidura 

500 



latieudo 
altitudo 





389 


2812 




24912812 




998 


5624 
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4992 


8120 
5 



Capacitas perpendicularis 
Capacitasacclmtatum 
Capacitas pyramidum 



329202)4234 



24964 
500 



0600 



354666I4834 



Cur 



U4 Problem. Architect* Lib. I. 

Cur autem in tali fofla, quaecircaaggeremoblongumx- 
quidiftanter du£ta fit, calculus per mediam latitudinem & 
longitudincminftitutus rc&e procedat : in aggcre verd ipio* 
vel etiam in aliis foflis circa totam aliquam arccm du&is non 
irem: ejus rcicaufaminintimis Geometrixpenctrali- 
bus abfconditamfooclocoproferrenolo: 
ne nihil rcliquiflc vidcar alio* 
ruminduftrias. 
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B ARTHO L O MJEl PITISCT 

Grutlcrgcnfis 



PROBLEM ATUM 

GEOGRAPHICORUM 

LibcrUnus. 

I 

, r 

P R JE F A T I O* 

' A D Gcographiam pertUct doclrina dc fuffutan:lU dtftantiUIoee- 
J^rum : ex data ifforum longitudine & laHtudine^. EHautem 
longitudo loci nihilatiud, quam dtflantiameridianiferiUum tocum 
. tra>ifeuntU,ameridianofnmo> quijlatniturin inJuiUfortunatU-.ejr 
numeratur UU difiantia ina-qualorc: aboccafu fer meridiem verfus 
ortum. Latitudo Uci , nihilcH atiud, quam diflantia vcrticU loci , ab 
aquatorcverfus meridiem , aut feftentrioncm : & numeraturinmc- 
ridiano ferlocifrofofiti vcrticem tranfcunte : ac femftr convenit cum 
clcvationc foli , fufra horizontem tllitu loci* Caterum , fupputantur 
quidem dfftantU locorum etiam perpenult.frimi Euclid.fiveptrjo.f. 
frimi nojiri , hoc cH, fer T riangula flana : at quia fuferficies terrd non 
cHflanayJcdrotunda : recliusfupfutanturfcr T riangula Sfharica. In 
quibus notandum : fingu f U gradtbus c/rculorummaximorum, circa 
globum terr* duclorum refpondere miUiaria Germanica j$. Jgt/od, 
vcltndefatet : quia fi i$.miUiaribusfrofim ad Seftentrionem accedas, 
folumfeftcntrionaUm unogradu altius> quam ante,fupra horizontem 
tlwatum cffc dcprchcndcs. 

p x PRO- 



Il£ P*OBL£MATUM GEOGRAPHICORUM 

PROBLEMA. PRIMUM. 
■DitUduobmkcufiU Utitudine dijftrmibut, terum diJltntUm 

Casus. Primus. 
S't utriufauc kct Utitud&fitvnfw tun 




Regula. Subtrahe latituxlincm minorem £F, amajorc 
EG,dirTcrentiam FG, quac poft fubtraclionem reftabit,con- 
vcrtcin miliiaria : & negocium confe&um erit. 

Exemp LUM.Bafilea Rauracorum & Friburgum Bri/goiar». 
longitudinem habent eandem nempe 27. gr.. 45.. m. &fita 
funtverfuseundempolum : nempe feptenrrionalcm, Scd 

latitudincdifferunt.EtBafilea?quidemiatitudocft47.grad v 
jo.velutEF. Friburgi vero latitudo cft 48.gr. i^.velut EG. 

Primum 
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PrimumigiturabEG,48,gr. 13. 
Subtraho EF,47« 40. 

Ecrcftat: FG, o.gr, 33» m, 

Deinde dico :: 

i.grrdati^m illiaria, quiddant 33, nv 
6Q.m7 jy; 

ify., 

» ; 

rfo,. (^. 8fmilliaria*. 

Casus; Secundus;. 

SldtertMkciLntudpfitfcfttntriQndU^ 
i&UcorumH&G.. 

Recula, Addclatitudincmutranqjr &fummaminmil- 
liaria convertehocrmodo* 

Exsmplum» BclIograduminEuropa (©mc^tfc^ < 2Bri(V 
fmiut$) ^Caput bonac fpei in Africa, habcnt candcm longi- 
tudinem, nempr48.gn30.rn. Scd latitudinem,illudquidem 
feptentrionaiem x tanquamEG, 44.gr* 30'. Hocveromeri- 
dionalcm tanquam E 1^,35.30.. 

Additis igitur EG,44.3o; 
& EH,3y.3o. 

Dico i« gr. dar 15. milliaria: quotmilliaria:dant 80. grad; 

' p 3 PRO- 
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PROBLEMA SECUNDUM. 

V/tfisduobfulocufiUbngitHdinedijJerentibtis, eorumdiJavtUm 
invenirc^. 

• - . ». 
Casus Primus. 

» »- * 

.SiuterauelocwptusJitfubdquAtore >VtA&E, 



K 




Regula. Subtra&alongitudtneminore amajore.diffc- 
rentiamconvcrteinmilliana,&habebisdiftantia quasfitam. 

Exemplum, InfulaS* Thomann Africa, fubyEquatore 
fita,longitudinemhabet3i. gr. 20. m. Infula Sumatraprope 
Indiasoticntales, fubec/dcm ^quatorefaa, longituchnera 
habet 131. 

Igiturai3i.gradibus. 
Subtraho — $ 2.gr.20.m* 

E t rcftat differentia 9 8-gr. 40. m. 

Tum 
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Tumdico: 
i; gr. dat i mi II iaria : quiddanc <j 8. gr. 4 o . m. 

14 80. milliaria. 
Tanta eft diftantia intcr iftas duas infulas: fi utriufc^ infuls 
mcdium & quafi ccntrum fpe&es. 

i. 

Casus Secundus. 

■ 

St uter% locutfttus fit extra JEquatorem: ■ 

Regula. Hic folvendum eft Triangulum squicrurum 
FBG,inquocrura2equa ! iaFB&BG, funt complcmenta la- 
titudinumaequalium AF&EG. Angulus FBG,eftdifreren- 
tia Iongirudinis. Quiangulus, five u*trec~tus, five obliquu*, 
TrianguIumFBG,facilimefolvitur,ridim'iToaB, in l, per- 
pcndiculo BI, in duo Triangula FBl, & lBG,dislocctur Quia 
cnim duo illaTriangula erunt arqualia : per 23-p.i.ideo inven- 
toarcuIG,inTriangulo IBG, etiamarcus Fl, inTrianguIo 
FBI,invenruserit. 

Dico igiturperaxioma tertium. 
Ut B I G, rcttus ad B G , complcmentum latitudinis : - 
ItalBG, dimidiadirTcrentialongitudinis, 
adlG , dimidiam diftantiam. 

Veh 

Continnato perpendiculo BI V in K , ut ftquadransBK, 
quia Triangnl um 1 HK , ngulos ad I & K , habet rc&os : ad I, 
pcr thcfin, ad K, per 57. p.i. acproindclatera IH, & KH, funt 
quadrantes : per-68.p.i. EtdeniquearcusGH&EHarcuum 
1G $z KE, complementaper 9.p. 1. UteoinTrianguloGEH, 
rectanguload E,per f7.p.i.inquirocomplementum tertiila- 
teris GH # nempearcum GI,per axioma quartum. 

Exim- 
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Exemplum. Noribcrga8c Ambergapropcmodumi 
dem latitudincmhabcQt , ncmpe Noribcrga 49. grad. 22. nn 
Ambcrga 49. gr. 24. m. Hoc eft, uterq*, locus habet latitudi- 
nem circiter 49 .gr.23. m.Longicudinc aucem differunt. Nam 
longitudo Noribergas cft31.gr. 45. m 4 Amberga? 32. gr» 30. m. 
Di ricren c ia longitudinis cft o ,g r. 4 y . m . 

Sit crgo Noriberga F, Amberga G, ac proinde AF, v$l EG, 
49. gr. 13'. FB vcl GB, 40. 3 7. FBG, five AE, o, gr. 45. m* KE. 
o, graif m^EH^.gr^fmun 

rcraxiomatcrtium cakuUutalucrit. 

UtBIG,9o.gr.adBG,4o.gr.37'. itaIBG,o. gr,i2f 
100000. £5099. 654. 

2*039 
3^49T* 
390594* 



ad425 
finum arcus 



7474*- 



\^4t pcraxioma quartum calculustalu trit. 

GE,4^23. idcm 49.2.$- 
EH, 89.37l.C0mp!. o. 22f . 

""139. of. 4S^45'£. Sinus 7*333* 
Exc.4£. o^. Sinus — 7f48o - 

S53. 
42^. 

Sinus arcus GI, o» grad„ 14', 4°"* cujusduplaracftarcus 
FG, o* grad. zf\ 20". cui arcui refpondent miliiaria 7 4* 

Nam ut 
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Nam ut Co. min. ad i y. milliaria, itaipf minut ad 7i.mil!. 
lirgo Noriberga &: Ambergainvicem diftant 7f rnilliaribus. 
Vulgoo&omdliariaintegraaumcrant. . 

PROBLEMA TERTIIIM. 

Dsc U duobus UcUejrhngtmdine^.Utitudinediff^entihu*^ co- 
rumdifiAntUminvcnirt^. 

Casus Primus. 

Si AltcrUc$ufitusfitfub*quatore 7 altcrcxtr-a JE4jUAtorem> ut <^iG, 
<vel ^fF> vcl FC. 




Regula Prima. SidifFencntia longi tudinis fit quadraa- 
ti xqualis : ut cft locorum A & G, diftantia A G, cft quadrans. 
Aenimcft poluscirculimaximi BGD* per 5^. p.i. Ergoo- 
mncs arcus inde adB G D, du&i fun t quadrantes,per eandem. 

q ExEM- 
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Exemp lum» Infola Sumatralongitudinemhabet 131. gr. 
fatitudinem nullam* 

Buda mctropolis Hungaria?, longitudinem habet 4i.gra& 
lat. 47. gr. 

D1fferentialongitudiniscft20.gr. Subtra&is enim 41» de 
i3i.remanent po* v J 

Ergodiftantinterfefepo.gradibus^hoceft.milliaribusGcr- 
manicis i35o.Namuti t — ad 15. — ita^o. adi^jo. # 

Regula Secunda. Si differcntialbngitudinis firqua- 
dranteminonutcftlocorum A &F. Solvendum eftTrian- 
gulum AEF,peraxiomaquartum: veliliiadjacensFBG,pcr 
primum aut tcrtium. 

Exemplum. Infula S. Thoma? longitudinem habet 31. 
gr.io .latitudinem nullam : ranquam G ad A , fit fita* Amftc- 1 
rodamum in Hollandia longitudinem habet 2 6. gr. 30« m. la- 
titudinem 52. gr.4o.m.tanquam F. 

Differentia longitudinis ABF, vel per 58. p. 1. AE , cft ^ 
gr^o.m. 

Diftantia quaefita eft hK 

Calculm per axioma quartum taliserit*. 

AE, y.gr.50'. Idem 5-gr.5oV 
EF,^2. 40, Gompl. 37. 20. 



58. 30, 
31. 3 o, 



43. 10.— tfiV/** 

$22$0. 



120662. 



603 1 1. 

Sinusarcus FG,35.grad. 41'. cujuscomplemcntum 
cftAF,54.gr.i^'. 

fcr 
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Ver axioma primum calculus taliserit. 
Tic BE , 90. gr. ad E H , 84. 10. ica BF , 37.20. ad FG„ 

iqoooo. 90482. too 45 . 

6064$. 

1 — - ■ ...... — i, | 

497410. 



6o3i0^$890. 
Sinus arcus j 

FG,3J.gr. 41, m. cujuscompl. efl: AF, H-gr.i^rnin.cuire- 
fpondencmilliariaGermanica Nam 
Ucugr.adij.milLica^.grjp.m. 



270, NB. .* # <?mr** pars txiyftt- 
y4|4| 4 «15' tslquartapars e6o. 

ad8i4|.milliaria. 

Vcraxiomatertiumcalculuseftidem. quiperaxioma primum. 
2{amprop$rtio: 

Vt BGF, ad BF, ita GBFad GF. 
Vrorfus eofdeiu numeros gignit , quos proporti§ : 

Vt BE ad EH, ita BFad FG. ' 
Ttjfi quodduo termini intermedttfunt tfan/pofiti, ; qu£ tranjpofitii 
in calculo nihilmutatyper^z.p. 1. 

Regula ;^Cektia. SidifFerencialongitudinisficqua- 
dranre major : uc eft locorum F & C. Solven dum venic Trian- 
gulum FCE , reftangulum ad E , fed Triangulum illud latera 
FC & EC> habecquadrancibusmajora. Ergoproeofolvas 
Triangulum AEF,Triangulo FEC adjacens, & negocium 

q 1 confc- 
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confectum erit. Nam per folutionem Trianguli AEIs repe- 
rics arcum FG , quo addito ad quadrantem GC , conflabitur 
arcusFCquxfitus. 

Exemplum. Heidclbcrgac longitudocft30.gr. 4 5. m.la- 
ritudo 49.gr.35 . tanquamquacfitafitad F. Sumatix longttu- 
do eft 13 1 .gr. latitudo nulla>tanquam qua? jam fit ad G» 
Diftercntia longitudihis eft 1 oo.gr. 1 5'. EC,cjulq, 

complemeRtum AE> 79. gr. 45. m. 
Calculus per axioma quartum talis crit. 

£F, 49- 5 y. — — 49 35- 
AE. 79*4?- — — 10. iy. 

129.20. — — $9JO* — 864$6 
Exc. J^.20* — — — — *U*3' 

ll$j6 ,. 

Sinus arcusFG, tf. gr. 37'f m.quo addito ad FC,9 o. effici- 
turarcus 96. gf»$7'£* nvcuiarcuuefpondent milliaria Ger> 
manicai449j|. 

■ 

Casus Secundus- 

Siuter^loctufitmfitextrdMquAtorem: FtFHvcltG» 

vclTI % veilK y &c. 

Regula Prima^ Si uterq*,rocusfitusfitvcrfuseundcm 
polum : femper datur Triangulum congruens ad axioma 
quartum, fi vc angulusad B, fi t re&us, Gvcobliquus. Ut fi loca 
dara fint, FG , datur folvendura Triangulum FBG , curaacu- 
toadB. SilocadatafintF.H, daturfolvendumTriangulum 
FBH,cumrcctoadH. SilocadatafintF,I,datur folvcndum 
Triangulum FBI, cum obtufo ad B. 

Exim- 
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Exemplum Primum* Congrucns ad formam Trian- 
guli FBG. a cu tan guli ad B. 

Grunbergaprimapatriamea longitudincm habct 38'* gr« 
lovm.latitudincm 52.gr, 2.nv 



Hcidclbcrga,altcra patria mca^ongifudincmliabcr^o.gr- 
4 ^mXatitudincm 49. gr, 3 5, nv 

Sit crgo F, Hcidclbcrga, G, Griinbergai. 
Differcntia longirudinis BG, eft 7. 25. diftanria quzfita 
FGXoraplementuralaritudinisminoris AF,4?. gr.35.m4 cft 
FB,4o.gn2y,m. 4 • 

Comflcmentum Utitudsnismtjorv LG\ $§. grad.2. m. cH BG ,s?. 
gr*d. $S.m. ^ ^ 

CalruLu* ioitur ta/ttsrtt 
■ nifNlrfflf l*f wmt PP frfr, 

BG, 37.58. — 37.5«" 
FB, 40.25« — 49-?T- 

7&*3* 87-33* — $*yo*. 
11.37. 1 — — — 1013*. 





q 3 



FBG. 
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Sr-?$. \ 99*63- 39SS6, ^ * . 

MzMooo. ad #<W. ita Sj7* 

279202. 
1196 $s. 
3190SS. 



quo detra£to| 

dc 9 9 9 o 9 • relinquitur $ 9 5 7 * »fi&OS arcus G H, 8 4-grad. 44. 

mxujuscompl.eft5gr.i^.rn.arcusFG,quaE(itus.Cuiarcui 

FG, j.gr.itf.m. refpondentmilliaria Gcrmanica 79. m. 

Exemplum Secundum. Congruens ad formam Tri- 
anguli FBRrcttanguli ad B. 

Spira: longitudo eft 2S.gr.4f • m. latitudo 49. gr. 20. m. Da- 
xoacana: civitatis Paropanifi, regionis Afjse,longitudo cftn8. 
gr.45.rn.latirud034.gr. 45. m. 

Diff erentia longitudinrs po. 

DiftantiaquaefitaFH. 

Compicmentumlatitudinis minoris AF, 34.gr. ^nweft 

FBrf5.gr. i;*m. " . ' 

Complementumlongitudinis majorisEH, 45). gr. 2o.m. 

cftHB,4o.gr,4».m. 

-Calculus igitur talis exir* 
HB, 40.gr.40'* — — 40gr.*o'. 
FB, g+gr^ — ~ 34- 4T- 

9U tf. — —.75- *S* —9677* 

s. ss . — • — — l0 *°* 

S6470 

Arcus 



71 
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Arcus 2f.gr.38.1n. cujus compl. eftarcus FH,£*.gr.22. m* 
cui refpondent milliaria Germanica $6$\. 

Exemplum TtRTiuM. Congruens ad formamTrian- 
guli FBI,obtufanguli ad B. 

Heidelbergselongitudo eft^o gr.#.m.lat .49 >y* 

Carticardamnx in India, ubi S. Thomas Apoftolus fepul- 
tus efle dicitur,Iongitudo eft 1 j 6.gr.jo.m.latitudo 12.gr.40. m . 

DirTerentialcngitudiniseftio^.gr,y,m«tanquamangulus 
FBI,obtufus. 

Diftantiaquxfita eftFI. 

Complementumlatitudinis^minoris AF, i2.gr # 4o', m. eft 
FB,77.gr 4 20'. 

Complementumktitudinis majoris IL,4^.gr.5 j.m.oft IB, 
40.gr, 2^m. 

Calculusigiturtalis crit,- 

Id, 40. 2f* 40.2J. 

FB,77.20, I2;40.- 



2 7«4J- — — — 40561. 



/ 



Exc. 16. $.27704. 



127704. Sinus vcrfus. 

63256. Medietas re&av 

. 

7*62*4* 
6jfs2o. 

*S$4*K 

766224. 
So 7 So\44224^ 
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$29. Sinus arcuso.giad*z8^.mm.quiadditusad 
quadrantem jo.grad. conftituitarcum quarfirum Fl 3 
90. grad. z8f,m. CuiarcuirefpondentmilliariaGcr- 
manieai|y7- 

Regula Secunda, Siakcrlocusfitus (icvcruw pcjum 
fcpccncrionalem: alcer,verfus polum mcridionalem :ucG& 
K. Iccm H & K, lcem I &c K ,/empcr dacur Triangulum cjnf- 
modi,cujusalcerum lacus circa angulmndatum fitquadran- 
ce majus : ur B K. £rgo pro illo lacere 6K , i u m end um efl cjus 
complemencumadicmicirculumBF,hoceft, proTriangu- 
Jo GBK, folvcndumjcft ^Triangulum*GBF:;pro Triangulo 
H 6 K, folvendum cft Triangulum HBF : pro T riajigulo IBK, 
.fol vcndum eft Triangulu 1BF, Omnia pcr axioma quar cum. 

EXEMPLUM U-NlCJLM» 

Hcidelbergadongicudoeft 30. gr, 45».m/Iacftudo Sepcen- 
trionalis 49.gr. jj.m, 

Ja v# majoris , C fpe&es pun&um ej us mcdium , longicudo 
cft141.gr.40.mjacicud010.gr» 

Difrerencialongicudiniscft tio/gr.ff.m* tanquamangu- 
lus GBK,ohcufus:cujus compl.efttfo.gr. 5. m.angulusFBG, 
acucus. Diftancia quaefica GK* 

. Complementum lacicudinis fepcencrionalis MC49.gr. 
35.m.eftBG,4o.gr.2j.m» 

Complemcncumkicicudinis mcridionalisKG , 10 gr. eft 
KD,cuirefpondecBF, 80.gr. Nam utKD,eftcomplementu 
arcus KB , in femicirculo DKB , ita BF , cft complemcntum 
arcus KB, in femicirculo KBF. 

Igitur 
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Tgitur in Triangulo FBG,calculustaIis crit. 
BG,** # jj. — — 41.2^. 
BF,/<f. o. j^, 



120. 2$. 
30. 2$. 



S*' *$* 



FBG,*>. s . 

20. 55- 



— 77010. 

— S062S. 



109000. 

BS70I. 



Sinusverfus 64.299. 



i2 7 6jS. 

63S19. 

*4*99- 



S743TI. 
S7437r. 
i2 7 6iS. 

*SS*7*- . 
1S2914. 



+1034.. 
77 oio. 



9 7 SSi. 



*19 



3SP76. Sinusarcus 
gr, 5. m. cjuiadditusad quadEamcm so.gr. confti- 
•tuit arcum GK, quaefi tum 1 1 i 4 gr. y . m. cui arcui reipoa- 
dcntmilliaria Germanica. iC66\ % 



F I 



U I S, 



/ 



BAR« 
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B A RT H 0 L 0 MJEl PlTlSCl 
Grunbergenfis 

PROBLEM ATUM 

G N O M O N l C O RU M 

Libcrllnus,. 

PrjEFATIO^ 

I2(jGnomonicis fraftant Solaria: ejr in bis Sciotherica communia : m 
quibus flylitoehaxis: linea vcro horaria funteirculorumhorari*- 
rum,per vicefimasquartasparter JEquatotu ; ,cjrutrum%mundtp$- 
lumincedentium Jcttionescommunct cumplanodato, Eth&quidcm 
abaxefacifededucuntur. K^itaximcollocitre\hocopti$, htclaborcH: 
prafertim in p/anis meridiano obtiq:< u : in qutbus $mwbtes t tdm meri- 
dianaplani, quacUvatio poltfipra pianu, at% adeo cUvatioaxisfupra 
mertdtanam piani, ejr in nonnuUis etjam meridiana loti ignoratur. De 
hisigttur^fcitupcrquamuttltbus ^rjucundis, tria hocloco Problemata 
proponemus 1 ejringratiamftudiofa juventutis addemus quartum ,de 
lineishorariisinquovisplano ducendis. 

PROBLEMA PRIMUM* 

Vatoplano ,ej?admeridianum ejr adverticalem primarium obtt- 
quo ,fcd ad horizontem reclo , hoc efi , dato plano fimpticiterdecUnato, 
meridianamplani ejr eUvationempo/i fupra planum invenire. 

UWeri- 
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xJMeridianxmpLni voco communem feffiomm meridiani proprii 
cum plano dato. 2(jm unumquod^ planum, ut hortyntem, ita meri- 
dianumhabetproprium ,quicH circulus per polos mundi eyplanidu- 
ftwyatfy idcirco,tampLno, quam JEquatori normalU. In quo circuU 
numeratur elevatio polifupra planum : qua nihil aliud cH,quam a rcut 
meridianipropriiyinferhori^ntcmpLnijhoccHJntercirculummaxu 
mum.cuipLnum Aquidtftat.&polumproximum tntcrccptn.. 




M 



Sit ergo meridianus loci ABCD.Horfzon A£C,verticalis 
primarius BED, punctum orientale E, planum verticale 
BKD,horizontirc£tumadF,ataverticali primario <leclina- 
tum angulo EBF, fivc arcu EF, cujus complementum_, eft 
angulus F B C , five arcus FC. Et fint poli mundi G & I, 
polus plani H , adcoque meridianus plani G H I , plano 
re&us ad K, centrum mundi L, communis fe&io meridia- 
- niloci cum plano dato atque adeo meridiana loci B L D, 

x 2, commu- 
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communis fe&io merkliani propriicum plano dato,atquc 
adco meridiana plani KLM. Quxrancur aucem i. elevacio 
poli G» fuprafadcmplanifcptencrionalem, five fuprapun- 
ftum K, hoceft,arcus GK r cui exoppc fitorcfpondecarcus 
Mt,eievatiopoliantar&ici I» fuprafaciemplanimeridiona- 
lem,nempefuprapun#um M, 2.diftancia meridianaeplani 
KLM,ameridianalociBLD,hoceft,angulusBLK,velMLp 
quemrrrecicur arcusBK, vel MD. 

Fa&is quadrancibus KN & FN, quia in Triangulo GCN>. 
daca fu n c d u o 1 acer a r e& u m i n cl u de n ci a .* n em p e GC, c 1 e va- 
tio poii, & C N,dcclinacio plani. (Nam CN & EF aequantur, 
perftrucluramj IdeoprimumfolvoTriangulumGCN. per 
aoc, 4. Deinde reperro arcu GK,in Triangulo BGK, dico : 

Uc CF, tang.ad FB, rad. ica GK. tang. ad KB, fin* per 
ax,z- 

VeL 

Ucradius ad tangcntem complcmcnci CF , ita GK , tang.. 
ad KB,ilnum per compendium 2* 

Exbmplum. Sit planum mcridionalefhoceft, meridiei . 
obverfum) fed declinatum dex tru m , (hoc eft, vcrfus oricntc) 
jo.gr» Etfitclcvatiopoli49.gr.3j.rn» Quaerantur aucemfic 
diftancia meridianx plani a meridiana loci, &elevatiopoli 
fupra planum ; fi vc, quo d idem eft, elevatio axis , fup ra m e r i- 
dianam plani 

I t PrimumfolvoTrianguIum GCN,pcraxioma; 
quartum > hoc modo 1 

CN»3o. — 30. 

GC,49-?T> — 4g«*fr 

10.25. — — - 18080. 

5* i47,Sinus arcus GK, 



1 
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£4. gr. 9f m. Quse cft clcvatio poli ar&ici fupra facicm plani 
fcptentrionalcra^cui cxoppofitoacquaturarcusMI, elcvati* 
poli an tar&ici fupra facicm plant mcridionalcm. 

II. Dcindc in Triangulo BKG, dico: perax. 1« 
UtCF,tang . tfo.gr.ad FB,rad. ita GK, tang.j*. gr.gf nu 

173207. iooooo. 67850. 

ad w 1 73. (Tnum arcus BK, vcl DM» diftanti* m t- 
ridianx plani a mcridiana loci, 1 j. gr^. m. 
% MrgpfotalifUno> fikorizonlocifit^Cy mtrtdtaoaiociLD\dt- 
firtpto horizonttfUni KyiBCD, (inpraxtfujftcttquadrans t^/D.) & 
B*mtr4tuaD>i»M y 23. gradibus,* mi*utu t &*bAi>inI>34*g r ~ 




/|. min.mertdlanaplant (quamvulgovocant fubfiyUrem)trit LM. 
Elevattopoltantartlici Ml , (quafijamArcudiMI, effet meruUanm 
frofr/mfufrafunelum M,ferftndtcuUritererec7us y ) adton^ axis LI r 
txtolltndusfufra mtridianamfUni LcM^an^uU MLL 

t y PRO- 
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PROBLEMA SECUNDUM. 
Dato plano & ad meridtanum & adhortzontemobl/quoifid ad 
vertualem primarium reclo : hoceH , dato flano ftmplictterincltnato: 
(qualiaflani/unt, qu£ abortu verfks occafum, aut contra , aboccafu 
vcrfus ortum inclinantur) mertdianam plani , rjr eltvattonem poli ju- 
j>ra planum invcnircs. 

Sit meridianus loci ABC D , horizon AEC , verticalis pri- 
manus BED,punctum occidentale, fed ab oriente (pe&atum 
E,planumonentiobverfum, AFC,fedapun£toverticaii B> 4 
• vcrfus pun6tumoccidentaleE,inchnatumarcu BF , angulis 
ad F, re&is. Et fint poli mundi G & I, polus plani H ,adeoquc 
meridianus plani GH1,& per confequens,elevatio poli arcti- 
cifupraplanumarcus KG, &diftantiameridiana; plani LK : 
i meridiana loci LC, arcus KC Qui duo arcus quxrantur. 




Conti- 
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Continuaris latcribus FB &KG.& fa&is quadrantibusFN 
& KN , quia in Triangule BNG > nota funt duo latera. inclu- 
dentia re&um ad B , nempe BN , complementum inclinatio- 
nis poli , & BG , complemencum elevationis poli. Primum 
fi>lvoTriangulumBNG,perax.4. Deinde, repcrtopcrax, 
4, arcu G K. dico per ax.2. 

Ut BF, tang. ad FC, rad. ita GK, tangcnt.ad KC, finum. 

Vcl per compendium 2. 

Ut rad. ad tang. complementi BF, lta GK, tang. adl 
KC. 

i 

i 

Exemplum. Sitplanumorientale inclinatum 30. gradi 
adeoq, arcus BF,fit 50.gr. BN. 6t .gr.EIcvatio poli GC, 49. gr. 
35,m.complementum elevationis poh GB.^o gr. i$.m. Quav 
ranturautem arcus GK,& KCfivcanguli GLK & KLC, hoc 
eft,ut vulgo loquuntur : quxrantur , diftantiaftyli GL , afub- 
ftylariKL,&hujus amcridiana loci CL. 

Primum folvo Triangulum BNG, pcr ax.* 

hocmodo. 

BG, 40.25. — 

BN, 60. 15. — ■ 30. o. 

10*0*25. 70. 35. — S>8$5*. 

10.25. — — 18080. 

80272. 
4013*. 

Sinus arcus GK» diftantia? ftyli a fubftylari, 23. grad*. 
40. min. 

Dcindc in Triangulo GKC* dico : per ax. 2. vcl pcr 
compcnd. 2; 

llt BF,tang. 30.gr.adFC> ita GK, tang. 23. gr. 40'. 

57735* iooooo. 4iS*7' 

Ad. 
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Ad 7$pio.fiuumarcus KC,diftantixfub(tylaris fiyemcri- 
dian l- plani a mendiana loci 49 gr,2 $ .m.per zjlx. fpha?r„ 

intakigiturpUnofi hmzxntaluyMdemfrmeridUna/oci fit^fC, 
verticalis BD,wumeratumqn*drantehor^tufUiiiBCygr. 4p*gr. 
Jt f.i G meridiMnapUniyfiveJubJ^UrueritLK, &indea K, m 




G> numeratu23.gr .40. m. cUvatiopoliborealk/uprapUnumcrit GK, 
adco% axk erit L G 3 extoilcndmjufra meridianamfUm angulo KLG. 

PROBLEMA TERTIUM. 

Dato fUno & ad meridianum,& ad horizanttm> & ad verticalcm 
primarium obliquQyhoc eH>dato pUuo tncltnato dtclinato , meridiana, 
tamloci t quamfUni % &eUvationcmfoli fupntpUmm invenire^j. 

• 

Sitmeridianus loci ABCD , Horizon AEOverticalis pri- 
marius BED, pun&um OrientaleE, verticaKs declinatus 
BKD, & fub eo planuminciinacum NKI,angulis ad K,rc&is. 

Poli 
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PoU.i»undi G & I,po1us plani H. Mcudumm plani CHl an- 
^gulus dc.cimacionis LBF,arcusinclinationis BK. 




Ante omnia autem quxratur arcus KN,diftan tia meridia- 
nxlociNL,avercicaliplaniKL,pcrax. z. Deindearcus BN, 
peraxiomaj vel*. pofthax angulusBNK.perax j.hoceft.ut 
uno verbomcam,lolvaturTriangulum BKN. Quo foluro, 
arcus BN, vci rcpcrtus cft, «qualis complerncnto clcTacionis 
poli BG, vel minor, vel major. 

Casus Primus. 

SiarcusBN, repertusfucritarqualis complcmentoeleva- 
cionis poli BG, indicio eft , planum fub meridiano obliq, ufq; 
ad polum inclinatum elTe. ln quo cafu meridiana loci, & pla- 
ni, itemqj axis,in eandem lincam GL,concurrunt : Ct planum 
in ipfo circulo maximo KN,confiftercfingatur. At fi planum 
nonin ipfo circulo maximo KN, fed in aliquo ipfius parallelo 

f confi- 
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con f\ ftcre n* ngatur, &: axis a plano nonnihil abducatu r,(u t n e- 
ceflfarid fit, fi lciotericum abfolucrc libcacj metidiana? loci,&: 
planifuntduac linearinter fcfc parallclx : &: fejunguntur mu- 
tuo fecundum diffcrcntiam longitudinis loci & plani: qux 
diftcrcntia cft pencs angulum HGCqui eft complcmentum 
anguli BNK.nupcr in vcnri ; quia angulusKGH,cft re&us pcr 
57» p. i. quippccum mcridianus planiper polos plani ince- 
dac. Trcs autemad G vcl N,concurrcnces func a?quales duo- 
bus redltspcrzo. p.u. 

Exemplum. Sit planum mcridionale declinatum dex- 
trum 29.gr. y^. m. inclinatum vcrfus polum ar&icum 2 3, grad 
3-m. Elevatiopol14p.gr.3j.rn. Quxranturautemineomeri- 
dianaloci &plani, atqj elevaciopolifiveaxisfupraplanum-,.. 
Calculus caliserir. 

L UtBF.rad . ad FC , 60. gr. i. m. ira BK, 23. gr.3'^ 

100000. tang, 1733^0. 391J2. 
Ad 6 7 ^^.tangentem arcus KN,diftantia: mcridian* loci 
avcrcicahp^ani34.gr.io.m.perax.2* 

• 

II. BK, zy 3» — 23. 3. 
KN,3^.to. — j/.fo. 

57.13* — 9ft*f 

1522 69. 
7**34. i 

Smus arcusNC,4p.gr.iy.m.cujuscompl.eil:arcus*BN,4{o; 
gr. 15.. m.perax.4U 

I H.UtBN 40.gr. g . m adBKN 90 gr. itaBK,2?gr. j*. 

tf*Sjtfv AOOOOO, /5>12?U 

Ad 
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Ad tfo;88. finum anguli BNK,*7. grad. «j.min. cujus 
^ompl.cftangulus HNCfiveHGCjz. gr. $u m. diffe- 
rencia longitudinis plani a longitudine loci, fivc.diftan- 
tiameridunorum loci & plani,pcrax./. 

Sitergo borizon ioci L C, verticafa pUni KL, Horizon pUni } ctrcu- 
iusK2{C. In quo numcrcntur a K> verftss Cjj.gr.io.m. rjrpertermi- 
numnumerdtbnUT^j trdjicitturrecld LNF, quaeffetmcridianaejr 
fUni & loti , ft centrum Sctstcrici L , vel F t fro centromundi ejr rettd 
ZNF,pr*dxehdberetur. \^ft >quidinpcrfe8tone Sciotertci axu IG, 
^umcentromundiE^nonin retld LNF, retinquitur>fcdfiprdCdmfuL 
srispro Ubitufed tdmen aque dUti EI&OG>cxtollitur: dt% ddtopUn* 




a b axe mundi nonnihil dbducitur: ideo Jined LNFjdm nojtmuleff me~ 
rididns lectjcdtartu mcridiana pUni: five, utvulgo loquuntur,fib- 
fiyUris. Merididnddutc Ucific invenies. Ad norma mcridiana pUni, 
duftdcomunifctttinc JEqudtoritcumpUno {vulgo linea contingentU 

f i vocdni) 
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vocant) FH, centrum mundt E , ab axe IG , reponatur in meridianam 
pUni LNF. Deindecentro E,c$nftfiente intinea LNE, defcrtbaturcir* 
culm Aquatoris FK, & in eo verfus oricntem (quta horizon plani eU 
horizontc loct orientaUor t adeofo citius a fole irradtatur meridiana pla- 
ni, quam loci) numeretur diffcrentia longitudtnis loci ejr plani $j.grad. 
St.min. drperterminum numerationu K, ducaturrecJa , tanquam ra~ 
dtus qui/piam Mquatoris EKH,qu* ubi attigerit communemjetfioaem 
JEquatoriscumplano, nempereclamFH,perid puntfum agaturnor- 
maliter mcridiana Uci CH. 

» 9 

Casus Secundus, 

Si vcro arcusBN.repcrtus fucrit minor complcmcnto clc- 
vationis poli , indicio eft, planum citra 4 polum ar&icum con- 
fiftete , adeoq fupra tale planum non polum ar&icum G , fed 
polum antar&icum I , extolli dcbere , angulo tanto , quantus 
cll I LM.cujus menfura eft arcus I M.cui ex oppofito sequatur 
arcua GO.Quem unacuui arcu NO, porro (ic invenics. 



4 
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IV. Ut NOG,re&us ad NG,differcntiam interBN, & BG, 
ita ONG.angulus antea repertus,ad OG, pcr ax $. 

V. UttangensONG, adrad* ita tangensOG,adfinum 
ON.perax. z. 

Exem plum, Sit planum meridionale dcclinatum dextru 
^.gr,3o.m.indinarum verfus polum ar&icum 1tf.gr.10. m. Ec 
elevatio poli rurfum fi 1 49.gr. j 5. m. Quaerantur aurcm meri- 
dianaloci&plani y unacumelevationcpoli fupra planurru. 
Calculus talis erit. 

LUtBF,rad.adFC.compl.decI.yi.gr.3o'.itaBK,incl irt.gr.ig'. 

iooooo. Tang.1^501. Sin.27 843. 
Ad^ojii.tangcntem KN,22 gr.^f m. diftantiam meridia- 
nx loci a vcrdcali planrpcr axz. 

II. BK, 16. 10. — itf.io. 
KN, 12.3*. — 

51,46^ — — 7856 1. 

89016. Sinus 
ArcusNG, 61. gr.5j|. cujus compl.cft BN, 27.gr. tf|.m. 
quj fubtra&b de BG, complemfcnto elevationis poli 
4ovgrad. ij. mirr^retiiKiliilutarcUsNG.ij.f fad. i8|. m. 
perax,4* 

III. UtB N .27.gr. 4 . ad BKN, rad . tta BK, gr. 10'. 

455^ 100000. L 7$4y- 

Ad*iio8.finumanguliBNK,velONG,37 grad.40 min. 
perax.3. . 

f 3 IV. Ut 
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IV. UcNOG,rea us, adNG ,i?.gr.i8f m.itaG NO,/7>gr.4or, 

100000. i/024. 61108. 

Ad 140*9. finum arcusOG,diftanci«axfsGL,ameridia- 
lia plani OL,8.gr.fi m.per ax.j. 
V.Uc caag. GNO, 5 7 .gr. 40'. ad rad.ica*cang GO, gjfrjj. 



100000. 



14111. 
ad 18410. finumar- 
cus NO, diftancix meridianx plani OL, amcridiana 
iociNL,jo.gr./6f m.pcrax* 




CaIcuIo abfeUto ducanturi. horizon loci^C, 2. verticdupUni 
$<£ls h HorizonpUni ^jiBC^ 4. Incujm quadrante k^J^ (nempe 
juxtapolum antarcJicum , qui folmfupra taleplanum exjlat)primum 
numereturdijlantia meridUna loci a verticaltplani 22.gr, ?.m. ejr per 
terminum numerationis ? , ducatur meridiana pUni LP. Deinde a 
punclo F, nnmercturdijlantia meridianapUni a meridiana loci, 10.gr. 
j6{. min.&pcrterminumnumerationuCMyducaturmeridiana pUni 
LM+ Deni% d punclo M 9 in quamcun^ partem numeretur eUvatio 

poM 
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foUpropridypvediftdniU *xu i meriduntpUni I.gr^m. tjrperter- 
minumnnmtrationul. sgAtur axu LI, txtollendm fupr* meridfanam 
finmLM.AnguloCMLl. 

Casus TERTIUSv 

Si denique arcus BN, reperrus fiierit major complemento 
elcvanonis poli BG, indicioeft, planum ukra polum arcTbi- 
cuminclinatum eflfe.-adeoq polumar&icum fupratalepla- 
num extollidcberc, angulo tanto,quantus cftangulus GLO, 
quem mctitur arcus GO, quem arcum unacumarcu ON>. 
porraitareperies, utiacafuprscedcntc. 




Eximphum* Sit pfanum meridionale declinatumdeJtr- 
wum^f .gr.f*.m.inclinafumverfus polumar&icum 7y.gr. 43 
m; Etfitrurfumelevatio poli49.gr. jy.m. Quaranrur aurcm 
meridiana loci & plani,una cum clevationc poli fupraplanu. 
Calculus talis eric, 

LUt 
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l Uj:BF,.tad,aciFC,5^ gr.6'.icaBK 7f*i 43'. 

' *- * ■ ■ » r l . r - — .— r »n 1 - I ' ! ' " 3^ ' I -— 

IOQOQO* CaHg. 4- SlIILl^ '» >0»?* 

Ad i53874.tangencemarcus KN, d|fl^^ci*m«adiaja*lo- 
ci a vercicali plani 5 3. gc. i4|. m. per ax.2. 

II. KN.53.gr.14f. — 53.gr.14f. 
BK,/?. 43. 2; Hh 17* 

128. |7f 67. 31]. **4o* 

3 8 * J7i- «» »7F- 

J47*4- 

Sinus at cus NC,S gr.2 ? -!. m.cu j us complemenrum eft BN, 
8 1 .gr. 3 o I.m.Undc G iubccahas BG, 4 o. gc.2 5 . m. ceftabit at cus 
GN,4 i.gt. jz. m. pet ax. 4. 

III, UcBN,8i.g c.?o.^ adBKN9 o.gf.itaB K,7(.g t.43^ 

98^03. 100000, 96909. 

Ad 97982- finumanguli BNK, fiveONG, 7 8.gtad. 16. m, 
pet ax. 3. 

IV. UtNOG,feausadNG,4i.gr.5-;.m.itaO NG>78.gfi6-. 

100000. 65725. 575)82. 

Ad 64599. finum atcus OG,diftantiamaxis ametidiana 
plani 40.gt.5l* m.pet ax.j* 

V. Uttang.GNO,78.gf.i5 / .adrad.itatang.GO,4o.gt > 5 , j. 

401470» 100000. 8410*2. 

Ad 17483. finumarcus ON, diftantiaemeridianarplania 
meridiana loci iogr.4.m.pet ax* 

^ Caknlo 
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'Calculo akfe'uto : fit horizon loci ^yiC , verticalU pkni KD% 
iorizonpUni k^AKCD. In quo primum numerctur d punclo ver- 
ticali K , verfits C , diftantta meridiana loci d verticali pUni $?. 
grad. r+ i. & per terminum numcrationU 2^, ducatur meridia- 
•na loci t LN. Deinde d meridianaioti, ncmpc apuncloN, retronu- 




mereturdi/iantia meridianiepUni zo.gr ad. 4. m. &pertcrmmumnu- 
merationU0 9 ducaturmeridianapianiLO. x^fquadeincepsnumere- 
turclcvatiopolipropria ,five difiantia axU , d meridiana pUni 48.gr. 

if ^&pertermmunumcrationUG.ducaturaxULG.extollendwJu- 
prameridianampUni LO, angulo G£0. 

PROBLEMA QUARTUM. 

Lineas horarias in quovis plano duccrc. 
Axis eft plano adverfus , vel parallelus* 
Si axis fi t plano advcrfus j lkiea: horariar omnes ad radicem 

t axis, 
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axis,fiveadcentrum Sciotericiconcurrunc. Cumenimpla-" 
nacirculorumhorariorumomnia adaxemconcurrant: etia 
fc fri o nes iliorum planoru , a piano Sciotenci fa&as , ad axem 
concurrerc necefle eft. 

\^4xU autem plano adverfus, esl eidcm reclus,velobliquus. Si axis 
fit plano recluSyUt eU in plano ad aquatorem paraUclo , linea horarid e» 
vtnes aqualtbus invicem angulis adradicem axis concurrunK 




Defcriptio igiturin taliplano circulo a?quatoris,&eodem 
in i4,partes divifo, ac divifionibus ad centrum Scic tcrici du- 
&is, linex horaris duft* erunc ut fadtum vides inadjun&a 
figura* 

SiaxisfitpUnoobliquus: utesJin qwvUplan* ad JEquatorem obli- 
quo : lineahoraria plera% inaqualibus ad axem angulis concurrunt. 
Keperiuntur autem facilimc hoc modo. 

A pun&o 
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A pun&o quolibct axis tanquam a ccntro mundi, vcrbi 
•gratia,in meridionali declinato dcxtro jo.grad. a pu 1 1 &o axis 
E t ducatur re&anormalistanquam radius quifpiam Mquz,- 
coris EF, quar rectaubiin meridianam plani inciderit, f(lve 
ea fit eadem cum meridiana loci five non) lbi per meridia- 
namplani trajiciatur aha rettanormalis FQ, quareritcom- 
munis fc&io «equatoris cum plano. Dcinde radius ^Equato- 
ris FE, reponatur in meridianam plani , ut fit FG. A tquc ex 
G,tanquamex centromundidefcribaturcirculusjEquatoris 
quantuslibet FK. Acrurfus ducaturaliusradius ;£quatoris 
uccentroG,adinterfe&ioncm linca:a:quatoris cummeridia- 

m\ 




t 2 nalo- 
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na loci,fi vc cum linca horx duodccim x. Qui radius ubi fecu- 
eritcirculum jtquatoris (hicautem fecat in pun&oK) indc 
initiofa£tofcmicirculusi£quatoris, communi fe£tionii£- 
quatoris & plani oppofitus dividatur inpartes xquales 12, ac 
perfingulasdivifionescccntro G, ducantur re&as deletilesy 
qualcs funt GP,G Q,&c. qux ubi communcm fe&ionera AL- 
quatoris &: plani attigerint,ibi linea; horarix divifionibus illis 
refpondcntes neceflario tranfibunt. Et fic fingularum hora- 
riarum duccndarum duo pun&a habebuntur, unumin cen* 
troSciorerici L,ubiomnesconcurrunt.alterum incommu- 
ni fe&ione i£quatoris,&: plani,five in linea FQ, per quam o- 
mncstranfeunt, Per quxduopunda fi ducantur rcdte LQ, 
LP,&c. linexhorarixdu&rerunt. 

^ Si axis fit plano paralldus , ut csi in plano quovis adMquato- 
remreclo : (qualia pUna nobis funt e verticaltbus orientalia & occi- 
dentalia, & exinclinatis ea, qua> ufqueadpoluminclinantur) Itnea 
horarianufquaminpUnoconcurrunt: quia totus earum concurfuscH 
adaxem,quitale planumnufquam attingit -.fedfunt invicemparaue- 
U: quiaomnes/untadaxemparalieU.propteraxempUno parallelum. 

Reperiunturautem eodem fere modo , quo UU qua ad axem concur- 
runt : nempelinea Mquatorispercirculum /Equatcris in fuas boras di- 
visa. Tantumhocinterefl y quodibiperduo punclaoblique: hicperu- 
nicumpunclumrccTcducuntur. 



Exim- 
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Exemflum primum efto vcrticaleoricntalc, in quo di- 
vifiocirculi j£quatorisincipit abhoraria fcxta: quaeeadem 
in tali plano, uretiam in plano occidcntali eft mcridiana pla- 
nu Nam meridiana loci in hujufmodi plana non incidit : 
quippe cum hujufmodi planaamcridiano loci non feccnrur, 
fed fint ipfi parallela. 



ty Exem- 
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Exemplum alterum efto meridionale declinatum dex- 
trumi^.grad.y^min. fub verticali fuo recte mclinatum 23. 
grad. 3. min. at fub meridiano obliqueinclinatum 40. grad. 
zy.min. hoceft>ufq;adpoIum. In quo divifio circuli i£qua- 
toris prorfus ut in obliqui ftylaribus incipit a pundto K. Cxzc- 
ia fiunt, ut in planis oricntalibus & occidentalibus. 
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BARTHOLOMMI PITISCI 
Crunbergenfis 

PROBLEMATUM 

ASTRONO MICOHVM. 

Libri Sex*. 

P R JE F A T I O;. 

AStronomid partes (meo qutdem judicio) funt dus: unademotw 
fieOarum omnium communi: ^itera de motu, tam fixarum, 
quam erraticarum proprio. CMotus fieilarum omnium communis rur- 
fumeHduptcx : unusrevoiutiot.u, aiterfreptdaiionu. <JMotm revolu- 
tionuficllarum omnium communisyefi mottts circularu perfeclus ejr #— 
quafu,circa axem mundi ejr fupirpolumundiynon in nona, veidecima 
aiiquaSph*ra,fed in foio DeijuJJu fixu : ab ortu in occafum tendens , & 
pertodofua dtfiniens tempus,quodGraci w%$>!i*t&v,q,d.noc7idiurnum 3 
latini diem ctvtUm vocant.Motus trcpidationufieliarum omniucom- 
rnunis esi motm circularu imperfeflus ejr tnaqualis circajxcm coiuri 
Soijiitiorum : quo tota cceiorum machina , tanquam axi zodiaci afftxa, 
m do adaxem mundi accedit proptus,modo ab eo recedtt ttngtue , ej? tta 
obltquitatem Zodiaci (jr JEquatoru,modo majcrem facit y modo minore: 
htnc tnde a medio dtgredtens perfcrupula prima duodecim, ejr ad ide ex- 
tremum redtens>annu jEgyptiujjjj.MotusfongitudinUy tamfixaru K 
quam erraticaruproprius omhis, efi motus circularuperftcltu, ejr quo~ 
ddapparcntiammtqualu: aboccafuinortum: fixarum&folu, circ* 
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axem Zodtact: reliquarum erraticarum circaproprios qttofdam.axes 
& inter fefe&abaxe Zodtact diverfos : unde ipps prdtermotum lon- 
gitudinit, etiam motm latttudinU ineffi dicitur. De motu igttur re*vo- 
lutionUftelLarum omnium communi , erit ProbUmatum noflrorum hU 
ber primm. De motu trepida tionU itidem fteliarum ommum commu- 
.nijtberfecundtti. Demotufixarum proprio, liberterttm. Demotu 
JolUpropriOy liberquartm. Demotulundproprioliberquintm. 
De calculo Eclipfium SolU ejrLun* liber 
fextm ejrpoftremm. 



BAR- 



Digitized by Google 




BARTHOLOM/El PITISCI 
Gmmbergenfis 

PROBLEMATUM 

ASTRONOMICOR.UM 

LlBER PkIMUS, 

> 

Dcmoturevolutionis ftellarumomnium 

.communi, 

m 

Sivc^ ' 

■ 

De motu cceli diurno. 

i 

PROBLEMA' PRIMUM. 

v 

^iUitudmem :S$lis /upra horizjontem qurvU mmento deprehen- 
ien**t*LUb.2. c,s.CopM*2.c.6. 

Altitudo Solis fupra horizontem re&iflime capitur, pcr 
# Quadrantem. A t colligi tamen^riam poteft ex umbris , fivc 
re&is: fiveverfis: hoc modo. SitplanumhorizontaleCED, 
&ineognomon perpendiculariter erc&usEF, extrcmitatc 
fuaF, cenctummundirefcrens , & in partes sequales quorfi- 
bet, vcrbi graria, in partcs sequales 100, divifus.Et fit obfcrva- 
ta umbrareda Solis EG,fparfa afumrnitate corporisSolaris i. 

u (Nanv 
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(Nam umbra EH , fparfa a ccntro Solis L , tota ccrni ncquir: 
propteteaquodparsilliusumbrajGH, afupremogibbo So- 
Visl,perpctu6illuminarur)Sitinqoamobfcrvataumbra re&a 
fupremigibbiiolarisEG .75. partium.' Quarraturauteman- 
gulus EGF, iqualisanguloalntudtnts AFl.Dico; 

Ur EG,umbrare£ta,ad EF, £nomonem,ita EG. radius. 

«>j. iOO, 1 JOOOO. 

Ad EF, 105263 . tangcntcm anguli EGF.iivc AFLcujus 
menfuracflarcus Al,*6 grad. 2S.min. undc fubtra&us fc- 
midiameter Solis Ll, u mm. rthnqutt a.\itudinem ccntri 
Solis AL,*5.grad. 13 min. 

VcL | 

Sitplanum ve ticalc CED, 6:in eo gnomcn normalitcr 
fixus EF . extremitatefua attinfenscencrum mundiF, &: in 
partes xqr.aies 100. divifus. Etlil oblei vaia umbra verfaSolis 
EG, loyY^J^.partium.oitendensaicitudinemiu.igibbiSolis !« 
(Nam umbracentnEH, rudustotaccrni nequit; quia pars 

HG, ab 
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HG.abimogibboSolisI, illuminaturj Quzratur autcm an 

gulus altitudinis EFG, five 1F A. Dico : 

Ut FE , gnomon ad EG, umb ram ve rfam : ita FE , rad. 
* " — ■ » * ~ ■ — — • 

IOO. l °}j$>bb* IOOOOO. 

AdEG, 103^2. tangentemanguliEFG,vel IFA. hoceft, 
arcus IA, 45.gr. 5$ m. cuifiaddas femidiametrum SolisiL, 
1 j.min.cmcitur altitudo centri Solis 46. gr.n. min* 

PROBLEMA SECUNDUM. 

Ex altitudine Solis> %nmeridieutriufq f filftttii capta, diftantiam 
troficorum,ey maximam dfcUnationcm SAis ac Gmulelevafionem po- 
U ciUigere.Ptolsm. Ub. t,c.2.ejr lib.zx. s.Co/ern. Ub.z.c. 2, 

Altitudinem minore,verbigratiaBf, fubduca majorcBM, 
quodreftatlM cftdiftantia tropicorumtK & MP, cujusdi- 
ftantisedknidiuIAjVel AM.eftmaximi declinatio Solis:qua 
additaadBI,veirubtradadeBM,oftediturBA,elevatioyEqua 
toris AEC, fupra horizonte BED , cui elcvationi JEquatoris 
• , u 2 BA.ex 

* 

1 
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BA, cx oppofitotcfpondct deprcffiojEquatcrrisDC, cujus 
complementum eft DF , clevatio poli F , fupra horizontis 
pun&um D* 

Exemptlum. Sit obfervat* kcidelberg* alettudo So- 
LsinbrumaBIritfgrad* j^.min. At inSolftmo xftivo BM, 
6y grad, 53. mitv 

Erunt 
BM,6$.y^ 
BI, 1^57. 

DiftantfatropicoTu m. IM,4* 

Max i m a d<; cli n a t i o. I Ay 1 j. 1 ?. 



ElcvariOiCquatoris* BA-fo.zj. 
Elcvatiopoli. DF,*p. 35. 

PKOBLEMA TERTIUM. 

Data maxima dcclindttone So[is y ftnguUrumfig»iferipdrtilimde- 
cliiuitiQnesinvcnire.PtoUihixap.13. Cop.Ubj. cdp.j. 



Sit 
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Si t colurus folftitioru m , id em qj Mcridianus A B C D. iE- 
quacor BED* Signifer A EC , polus ^quatoris F, meridia- 
nusquiipiam FGH, abfcindensdengnifero arcumEG, & 
notanspun&um G,curasqu2rarurdeclinacio GH. Sincau- 
rcm data, arcus SigniferiEG, 30. grad. unacum ipfius com- 
plemcncoGA>tfo,gttid* Item declinatio maxima AEB,vel 



F 




AB, 15.grad.28.min. unacumipfiuscomplcmenco AF, 66. 
grad.32.rn. Quiaigicur circuliFABj&PGHpcrpolum AL- 
quacoris F, & lignifer AEC , pcrpolum coluri ABCD, rranf- 
cunc : ideo anguli ad A,B>& H, funr re&i pct 57. p. 1. Quia ve- 
roanguli ad A.B,& H,funrrc&i ; ideo , vcl f&lvoTriangulum 
HEG,pera*ioma primum aur cercium ; & dioo : 

UcEA ,ad B A ,23. gracE ljTJtaEG ,30. grad. 

100000, . 39812. 50000. 
AdGH, 1^911- — 11. grad. 29. min. vclquodmultoeftcom- 
©endiofius folvo Triangulum AFG^, pcr axioma quarcum, 
hocmodo. 

«3 
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AG,^o. o. — 60. o. 
AF, 66. 32* — 23.28. 



116. JL. 



8j.28. — 



Exc^tf. 32. — — 



39821. 
19^10. 

SinusarcusFG, ir. grad. 2 9.min. 
NB. 1/ n mods , />er atiom* quartum , «mnri 6 r dtdinatUnes 
Solu &Utitudmes rt liquorumplanttarum abfifcomni, vti mulitplitattonc , rc / 
divifioMftrfolam addttiontm , & (ubtrafttoncm reptrircpoits. 

PROBLEMA QJd/ RTUM. 

Datamax ma dccltnatione Solis ftngularum Sigmfefi partium a 
fccnftonesreclasinvenirc.Ptolom.ltb-i.cap, 14. Cop. Itb.a.c.?. 

Afccnfio re&a alicujus partis Signiferi dicitur arcus >E- 
quatoris,qui cum iiia parte m Spha?ra re&a fimul afcendicUt 




partis 
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parcisSignifijjiGE, afrenfiorcaaeftHE.quiapunftu H,eo- 
dem momcnco ct mpun&oG, attingit horizontem re&um 
F GH. Notum enim cft e Spha?ricis,qucmvis circulum per 
polos mundiducrum efie horizontem in aliqua regionefub 
-Spharra re&a (hoc cft,fuba?qnacore) fi ca. 

Sinrigiturdata,quarpridcm: nempc arcus Signiferi EG» 
jo.grad unacumipfiuscomplemcntoG A do. grad Etma- 
xima dcclinatio Solis A B,2/.gr. 28. min. una cum ipfius com- 
• plemento AF,tf£. grad.32. min. Et dcniq-, anguli ad A,B & H, 
re&i. Qua?racucaucemafcenfiore£caHE. Dico, inTrian- 
guloBFH. 

Uc AF, tftf.grad. }i. m.ad AG,6ograd. icaFB,90grad^ 

Smus 9*792.' cang 173205. 100000. 
AdBH,.S82i.rangcncemarcus tf2.gr 6.tn. eujuscomplc- 
•*»cncumcftHE,27.gr.y4,m.afccnfiore£laqua;fita,pcrax f 2» 

& per compend.i. 

-« . 

PROBLEMA QUiNTUM, 

Vatisdedination: ejr afenfionercftauna cumelevationepoli >fm- 
gulamrn Siontfert fartium afccnfoncs oblicuan tmcntre. PloL Itb. 2 
c7.C0pi1b2.cj. 

AfcenfioobliquaaficuiusparrisS^gnjfcridicirurarcuSiC- 
quatoris, quicum illa parcein Sphj:ia obliqua fimul afccn- 
dir: ut afccnfio ubliqua partis Signirct; HL »ift .ircus itqua- 
rons HE, quiaarcus ilic HE fimul .*> fccnrhc fiipra honzoncem 
ooLqaum BLD, m iohxra ubl.qua: sn qua clevacio poli 
cliDL 

Casus 
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G A S U S P R I M U S. ^ 
Si Svlfttififto^altqucbo^rc^ualtafiynsfptrit Y,$,xr,<$>Q rrp. 

Sicmcridianus ABCD,i€quator AEC,SigniferFLI,Ho- 
rizonobliquus BED, clevatiopdli IDfiC. Arcus iftquis Signi- 
fcri HL, eju%dechnatio LM,«cafcenfio rcfta HM.afcenfio 
obliquaHE, diffcircntia afccnGonalis EM. EtinTriangulo 
ELM, fint dataprstcr rc&um ad M , compl. elcrationifrpoli 




LEM, fivc DC 40.grad.2y. min. & dcclinatio LM, 1 1. gr. 2*. 
min. &: dcniqucafcenfiore&aHM, 127. grad. j 4. min. Quar- 
ratur auccm EM, differcnciA afccnfionalis : qua$ dcmta de 
afcenfionc rc&a HM, relinquac afcciifionem obliquam HE. 
Dico: 

Uc DC, 40. gr. 2 j. min. ad CE, rad. ita L M,n.grad. 29'. 

^85157. 1 00000. T.ic^iy. 

Ad 2/85J. finum arcus ME, 13. grad. *8. m. quo decra&e de, 
afcenfionercctaHM, 27. grad. 74» min. rclinquicurafcenfio 
obliqua HE, 14. grad. tf.min. ( 

Casus 
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Casus 5ecundus„' 
:Si Solfit infigno aliquo aujlrali^ qualia figna fimt ^nurp/j^aaajo 




'SigniferocxiftentcFHf,csBtcris a utantc: Sit data portio 
SigniferiHL,nempefinishbra!,vel principiumScorpii30.gr. 
ejufqucdechnatioLM, ii.grada?*. &afcenfio re£taHM>27. 
grad. 54. min.uni cum dcclinationc maxima, LHM,23. grad* 
28'. Dico: 

Ut B A, 40. erad. 1 f . m in..ad A E, rad. ita LM, 11. 19* 

^tt? 2 = 1 — 

1.851*7. 100000. . 1.20317. 

Ad zjSjf.Gnum arcus EM,i3.grad.48.min.quoadditoad 
afcenfionem re&am HM,27- gr. 54. m. efficitur afcenfio obli- 
quaHE.41gr.41.min. 

CoNStCT arium DifFerentia? ergo afcenfionales jnu- 
troq-, femicirculo Signifcri funt exdem : fed in femicirculo 
borealifuntaba(ceniionibusre£isauferendae: infcmicircu- 
lo rcliquo funt ad aicenfiones re&as addenda?. 

x PRO- 
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Data declinationc Soto. una cum elcvationepok , fingularumfigti- 
feripartium areum fcmidiurnum. hoc eB> quantitatcm dtei rfpcrir^ 
CopcrnM.i.c/. 



Differentia diei inxqualis ab xquali nihil afiud eft , quam 
diffcrentiaafcenfionisreaa: abobliqua: utCopernicusrao- 
neclib.2 t c.9.Etresipfadocet.SitenimprincipiiTaun G,da- 
- ta declinatio GH, 1 1. gr.29. m. una cum complemento clcva- 

tionis poh GEH 4° g r - 1 f ™ n > & * n g ul ° rcdo ad H QH x - 
ratur autem arcus Aquatoris EH, quiadditus ad quadrao- 
tcm AE, oftendat quanritatem arcujfemidiurni AH.vcNn 
parallelo Solis MG. Ratiocinatio prorfus eadem erit , quxin 



PROBLEM A SEXTUM. 




"y%m — 




T£yS7> 100000. 1,20315. 



Ad 
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Adz/Sf f.finumarcusEft>!3 gr. 48'. cuiarcuirefpondcnt, 7 
liora o. mtn?4i. Ergo, quando Sol eft in principio tauri , dies *f S S • 
cfthorarumi3.& i2.minutorum.Nambis4i m.funti. hora, 
22/mm.quae addita ad i i.horas efficiunt 13.H& zi.min. 

Consect arium. Hinc cujufcunque rcgionis,fi 
fitelcvatio poli, unacumdeclinationcmaxima; dabiturctia 
dies maximus* Et contra : fi datus fit dics maximus , unacu» 
declinationemaxima,dabituretiam elevatio poli* 

■ 

PROBLEMA SEPTIMUM. 

Data declmatwne S$hi, una cum elevationepoli , fmguUrumfgnu 
fmpartiumjatitudinemortivaminvcnircs. FtoL hb,2*c.2.Coper. 
\. cap. 7. 




» • # 



Latitudo ortiva dicitur arcus horizohtis inter jflquato- 
rcm & orientem aliquem figniferi gradum interccptus, ut 
EL. Inveniturautemhocmodo. 

Ut LEM, 4 o .gr. 1 y'. ad L M, 1 u gr. 19'. i ta E ML,rad. 

64834. is>$o8» 1 00000. 

A.d3070^. finum arcus EC17.gr. 53'. 

x x PRO- 
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Prgblematum Astronomicorum 
PROBLEMA OCTAVUM. 



Batislocc dr decliuatione Soluunkeum elevAtione poti, altitudl 
ntm ejus fupra horizontem adquamvu horam invcnire^j. 

Casus P r i m u s. 

SiSolfit in SEcfuatorei hoceftjnprincipio fiir*, velarietu, . 




Sithorkfccundaameridic& Sol adH. conftitutus : adeo- 
que fit angulus AF H,fivearcus A H,$o gr.arcus A G, zqualis 
elevationi poli FK,45?.gr.^.m.E t angulus ad A re&us pcr 57* 
p. 1. Solvo Triangulum A GH,pcr ax. 4. hoc modo. 

AH, 30.gr. o'. — io.gr» o'. 

AC49. 3S> — 40- M- 



7* 35* 
xo. 2j. 



70» 2j# — 94**5' 

18080. 



Siaus 
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Sinus arcus HL, altitudinis Solis fupra horizontcnu 
Casus Secundus. 

* ■ ■ 




Sit rurfus hora fccunda a meridie,adcoq; fit angulus GFH 
30. grad. five arcus A Sol autcm fitin ij. grad. Tauri , nem- 
pe ad pun&um H , cujus pun&i declinatio HM, eft 16. gr. 21'. 
& quaeratur ejus altitudo HL*Solvendum vcnitTriangulum 
obliquangulumFGH, cujuslateraduonotafunr,FG, ccm- 
plemcntumelevationis poli4o grad^ &FH,complemen- 
tum declinationis Solis 75 39> una cum angulo GFH, 30. gr. 
lta igi tur proccdo per axioma quar tum* . 

* I FG, 
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FG,«*o«2f. — 40.*f. 
FH73.39. — 16'. 21. 

114. 4- sM^ — ^£44. 

1*. 4. — — ' 407« €>. 

GFH^o.gr.o' — 100000. 124424. 

60. o\ — %660t. 62211. 

Ut iooooo.ad*22ii, itayjpS. 
Ad 823j»quodccraa:odcS3^4.rclinquitur 7530*, finus 
ircusHL,altitudinis folaris 48 gr. 51'f ♦ 

Casus Tertius. 

Si S$l fit infign$ diqu$ dufirsJi. 




Sit ctiam in ho c cafu data hora (ccundaa meridic, hoc cft, 
angulus GFH, etiamin hoc cafu Ct 30, gr. Sol autcm in pun- 

ftoH, 
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ftoH, fitconftitutus ad principium Scorpii: cujus declina- 
tioHM,eft u.gr. 19'. Arcus igiturFH, cftquadrantemajor: 
ErgoproTriangulo GFH, nunc folvo Triangulum NHO, 
peraxioma 4. hocmodo. 

NO,40.z*. — 40. is. * 

NH,7$,3i. — 1 1. 1^. 

28.5^ — — 48379. 

fo. o. 117072. 

HNO.ijo. o, 100000 ^ 3 5 3 . 

tfo. o. 8*00*. 

* . ____ 

i8tf<*ou 
Ut 100000. ad ita iWot. 
Ad 1 118 j^5>- dc quo fi fubtrahas 7^?r. reftabit 398W. finus 
excefTus tcrtii lateris , nempe finus altitudinis iblaris HL, 
r3.grad.i0'. 

?{OTA. Htfupputationesattitudrnumfoiariumcongruuntcum 
tertto genereexemplorum quartiaxiomatis trianguiorumjpharicoru: 
ubi paraileim Solts partim fupra horizonttmexjiat r paruminfra ko- 
rizontemdemergitur. £htodfiverb /upputart ' itbeat altitudines Soiis 
$n parallclo altquo femperexfiante eurrentis , illa fupputatio injiitutndA 
trit>vei perprtmum, velpcr fieundum genus exemploru ejufdcm axio*- 
matis. Perprimumgenus , ft paraileius fimperexfians, ab altera parte 
honzontemattingat. PerfecundumgenMyfiparaMuifcmrercxfians, 
nufauanrhorizontcmatnngat. 

PROBLEMA KONUM, 

Data altitudine Soiis iatitudinem efus a meridianc fitppntare. 

Laticudo Solisameridianoeftarcus horizonrs interme- 
fidianum & vcrticalem, qui per Solem tranfir,intcrcepcus, 

. y utm 
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ucinpraecedencibustribus Schemacibusaicus lL,Qui arcus 
facilimcrcpericurperaxiorua^ hocmodo. 

In primo cafu przccdentis problcmatis. (gt\ 
Ut GH,c6pl.alcitudinis j fgr. y i\ ad GFH, 30. gr. ica FH,9o. 

Sin.82757. ^in. 50000. iooooo. 

Ad 6 041 7. finum anguli HGF, ycl i G L, hoc eft , arcus LL, 
j7.grad.io*min. 

In fccundo cafitf 
UcGH.41.grad. 8l.adGFH30.gr. icaFH7j.grad.39'. 

65792. 50000. 
Ad7i9*4.finurnanguhFGH,vclIGL, hoccft,arcus IL, 

4*. 45>|- 

In ccrtio cafu: 
\JtGHj66. 3o.adGFH, 30. grad.icaFH, 7S. tu 

91706. 50000. 97998. 

Ad 53430. finum anguhFGH, vellGI-jhoccft^arcus LL, 
32.grad.18'. 

PROBLEMA DECIMUM. 
Et SolU (jr omriimn omnino /Ic/Urumdcclinationcs ob/crvarc-j. 




Pcr 
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Per Quadrancem obferva alcicudincm ftellas in circulo 
meridiano. Qur alticudo li fuericmajor alticudinejEquaco- 
ris, hancabilla fubtrahe: fin minor, fac concrarium : & habe- 
bisdeclinationemfte f I*qua?firam. Exempligratia. SiSolis 
«lcicudb in circuio meridiano per Quadrantem obfervata fic 
BF,j j. grad. i2.min. fubtra&is B F,$ j.grad.i^.de alcitudinc jE- 
quacoris B A, 4 o # gr. 25'. remancc deolinacio Solis FA,j*grad 
ij.min. 

r 

PROBLEMA UNDECIMUM. 

» * 

Exshfirvdtd dcclinatione Solis locum ejus in McUftica refertr^ 

■ 

Sitobfcrvata dcciinatio Solis FA,j* gr. y.m.Quaeracur au- 
tcm locus ejus in Eciiptica, hoc cft, quarratur arcus FH.Quia 
igitur in Triangulo F AH, pr«ter re&um ad A, notus eft obli- 
quusadH, ncmpe declinatiomaximazj gr. 28. min.&infu- 
pcr etiam latus F A,dcclinatio nuper obfer vaca, dico per ax , 3. 

Ut AHF,i}. gr.28'. ad AF,y*gr. 13. min. itaFAHjjo.gr. 

398*1« 9092. IGOOOO* 

Ad 228^ 1, finum arcus FH, 1 j.gr. 12. nuquo arcu detra&o de 
fignopifcium 50 grad.apparet Solemeffcin 1tf.grad.48.miu* 
pifcium* 

Videtur autem S0I24. horarum (pacio unum fcregradum 
percranfire* Veniunc icaq; pro horaria porcione fcrup. 2|.Un- 
deadquamlibecaliam horam conftitutamfacile conje&abi- 
tur locus ejus,inquit Copernicus lib.2. capj4» 

PROBLEMA DUODECIMUM. 

■ 

K^fceytfioncsrtft&fixaruminvenirc-j. 

y Afcenfio- 

V 
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Afccnfionemrcctamprimasalicujusftellx fixarfic mveni- 
es. In meridie obfcrva declinationem Solis , & inde collige 
afcenfionemejus rectam perproblemataprxcedentia.Dcin« 
de horologium quoddam automaton i n du bi tatx fidei cxa&c 
compone ad motum Solis. Porro obferva, quot horis a meri- 
die ftella fixa.cujus afcenfionem re&aminquiris, admeridia- 
num perveneiit, Dcniq* horas illas in gradus & fcrupula JE- 
quatoris con verfasaddc ad afccnfionem reftam Solis , & ha- 
bebts afcenfioncm re&am ftellae fixar quarfitam. Exempli gra- 
tia. Primum in mcridic (kobfervara afcenfio recta Solisai 
K,conftitutii IL,8o.gr.Deindchoris novcm amcridicelapfi* 




frtobfervatustranfitus ftclIa?aIicujusfix*M,permeridianum 
BAM. Atqui horis no vem a/ccndcrun 1 1 A ,1/ j . grad. 22f min. 
fingultscnimhorisafccndunt ij.^r, 2f min. Addiris crgo TA, 
W5 22f a(f IL,8o gr.manifeftumric, afccnfioncm rc&am ftcl- 
\x fixae M hoc cft, arcum iEquatoiis A L , a principio Arietis 
L,eiTc2i5.grad22|. 
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^ Invenraautemafcenfioncre&auniusalteujtis ftcltefi- 
aae.reliquarumfixarumoranium afcenfiones redtas inde col- 
ligeshocmodo. 

Sit prius inventa afcenfio rc£ta ftell* fixae M,ncmpc arcus 
AL. Nuncautem quxrarurafccnfio re&aftellxfixaeN, hoc 
cft,arcus OL, obfcrvatis dcclinationibus AM & ON, pcr 
problemaip. &notata d.ftantiaMN, vel per Quadrantcm, 
velpor Sextantem. QuiainTrianguloMFN, nota funto- 
mniatria latera: nempe MF, & NF , complementa declina- 
tionum &: MNdiftantia ftcllarum.indcpcrax *.inveftigabis 
angulum MFN,cujus meniuracftarcus AO,quo dctra&o de 
afcenfione re&a ftclla: M , ncmpc dearcu AL , rcmanebitar- 
cusO L,afccnfio re&a ftella? N. 

- 

PROBLEMA. DE-CIMUM TERTIUM 

» 

Data dedtn&ticne ejr afienfione rccJa alicujtu ftclU fixa, ejws UngU 
dudmem ab tquinotiiovcrno > & imtudtnemab Ecltpticafupputart. 




y t Sit 
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P&OBLEMA TUM AsTRONOMrCOHUM 



Sit mcridianus ABG,j£quator AEC, Ecliptica BE D, po- 
lus i€quatoris F,polus Eclipcicx G.& flcftclixHdaca dccli- 
natio HK, &afccnfio re&a KE : quxratur autcm longitudo 
EI, odaticudoIH. Primum in TrianguloKEL.quiapracter 
rcchim ad K , notus eft angulus maximx dcclinacionis Solis 
KEL, &infuperaicen(lo redaftellxKE. Dico 

I. UcEA,rad. ad AB,tang,maximxdeclinacionis,icaEK, 
finus afcenfionis rccrx,ad tangcntcm arcusKL,quodetra£co 
de dcclinatione ftcllx KH.relinquiturarcus LH, pcr ax.a. 

I I. Ur KL, ad KEL , ita KE, ad KLE, per ax. 3. cui xquatur 
ILHperi} p.i. 

11L UcKEL,adKL,icaLKE,adLE,perax.$. 

IV. UtHlL, adHL,itaILH,adlH,latitudmcmftcD« 
ptr ax. 

V. UctangcnsILH,adrad.itatangens IH, adftnuralL, 
per ax. 2. quo 1L, addito ad LE , effici tur arcus 1E , quo detra- 
clodecirculococorclinquitur arcusEDBL. Longicudoftel- 
lxabj£quino6cto vernoE* 

PROBLEMA DECIMUM QUARTUM. 

bdtaJcclinationc & UtitudincJlcOd Ungitudincmcjm invcnirc. 
Cof.lib.i.c.2. 

Exempli gratia: Sit Spicx virginis ob/ervata alcitudo in 
mcridiano 27. grad. fcre. Qualem obfervavit Copcrnicus 
FrucburgiPruflix, AHnoiy2y,ubiclcvatiopolicft;4. gr. 19: 
Dcclinatio igicurauftrinaftellxfuic8.gr.4o.min.pcrproble- 
ma 9. E t fic latitudo ftellx auftrina daca 2.gr. o.m* Quxratur 
auremlongicudo. Defcripcocirculo meridianopcr^£qua- 
tcris & Eclipticx polos inccdcnte ABCD, uc fcdcio commu- 




»,adcoquc dimccicns jEquaco 

ris 



Google 
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ris AEC, Cc&io communis Ecliptica: cum meridiano , fivc di« 
metiens Eclipticas BED, poliEclipticas F&G, principium 
Cancri D , capricorni B. Declinatio auftrina Spicae fitCN 
vel AM,per cujus decbaationis terminos N & M ducatur di- 

... • " i 




metiens paralleli ^Equatoris per Spicam tranfeuntis NOM. 
Latitudo auftrina Spicar fi t DL, vcl BH , pcr cujus latitudinis 
terminosL &H, ducatur dimctiens parallcli Eclipticsepcr 
Spicam tranfeuntis LOH, qux dimetiens,ubi fecuerit dirae- 
ticntem Aquatoris.nempeadpundum O,ibieritlocus Spi- 
cx, acproinde finus rc&us longitudinis Spicae a quippe 
verfus Capricornum , in parallclo fuo crit re&a I O, quam 
quxrimus. 

In Triangulis autcm «quiaugulis EBR & KH Q, dantur i. 
Sinus arcus AB, maxim x declinationis Solis 2 j.grad. iS. m 1 n 4 
ncmpe iinus KBj9 

2»Sinus arcus AH,2f . gr. 28'f compofiti ex maxima decli- 
natione Solis AB,2j.grad. 28 f &ex latitudineSp;cacauftrina 
BH,2.gr,nempeiinusRH,^3oi2. 

v «Sf- 
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. 3.SinusdeclinationisauftrinajAM,8.gr.4o.m. nempefi- 
nusOP, irotf*. 

4.Sinus latitudinis auftrinx BH, t. gr.ncmpe finusEI, 3*89 
& finus complcmcnciiUvel IR999/9. 

Dico igitur pcr 44». p. 1. 
!♦ Ut RB,3j83y, ad BE, 1000 00 , ita QH, 4301*. 

adHK,io797f\ 

II. UtRB,3<j8jj ,adBE,iooooo,it aP,Q,iyo<r9. 

ad 0^,37828. 
Subtra&aautcmre&a OK,37*2 8>de reaaHK.10797c.rc- 
flat re&a OH, 70147. qua rurfus fnbtra&a de re&a 1 H,? ^39, 
reftat re&a 10. 2979 i.quanota porro dico : 

III. UtlH,99939,eftiooooo,radius,ita 10. 29792* 

Eft 19 81 o, fi n us d i ft a ntias Spics a principiolibrx, 1 7 .grad. 
20'. 40". Cui fi addas iemicirculum .180« gr. habebis longitu- 
dinem Spicae ab jEquino&io vcrno i/7.gra6'.4o" 4 ad tempus 
obfervationis Copcrnicu 

PROBLEMA DECiMUM QJJINTUM. 

Data longituMne ejr iatitudtne ftelL, ejm dedinatitnem ejr afcen- 
foncm reclam,ftmul^medmm carUrepcr$rc.Copern.Ub<2.c*f.4. 

• S it circulus per polos Ai quatons & Signiferi du&us,nem- 
pc colurus folfti tiorum ABCD. jtquator A E C. Signifer BE D 
poli ^EquatorisF, & P. Poli Signiferi G & T, Stclla qujepiam 
H , circulus pcr polos iEquatoris & ccntrum ftell» incedcns 
FHP,adcoq; dcclinatio fteilae HN,afccnfio rcdaEN.Circu- 
lusquifpiamper polos Signiferi &centrum ftcllx inccdcns 
G H T, adcoque latitude ftcll» HK , longitudo EK,medium* 
coeli,(hoc eft,gradus Ecliptica^cumquo ftella H, meridianu 
attingit) EM« Et fint data. 

BA,mt- 
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B A, maxima dccKnatio Solis i3.gr.2S'. 
EK, Iongitudo ftella: H, ncmpc oculitf , ab arquino&io 
vcrno.^3 gr.58'.adan.NC,M88. 
HK, latitudo ejufdem ftella?perpctua y vcrfus 
auftrum y. gr. io\ 
Quaranturautcm 
HN , declinacio 
EN, afcenfio re&a & 
EM; mcchum cceli , cjufdcm ftclfas; 

Inquifitio. 
In Triangulo PTH, tria nota font. 

1. Latus PT,ajquale lareri AB,2^. gr. 2/, 

2. LatusTH.compIemcntumlatitudinisftenxS^.gr.fo^ 

3. Angulus HTP,eomplcmentumanguliKTB>quiangu- 
lus eftcomplementum longirudinis fteHa?2tf.gr. z<.m. Unde 
angulus HTP>efti j$.gr,j 8' r 

£t nota 
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Etnocaduolaceranotumangulum includunt. 
Inquiroigicur lacus cercium PH,pcr ax.^ hoc modo* 
PT, 23.gr. 28'* — 13.gr.28'. 
TH,8^. yo. — 10. 

108. 18, 28. 38. — 47910. 
i8 t 18. — — 31399» 

3J*J5>. mcd.re&x. 

HTP,inj8. 

?Q. lOOOQO. 

^♦58.-8^854. 

. 18*854. Sinus verfus. 

Uc 1 0000 0, ad/$ 6 yj> ica 1 8* 8 j*. 

Ad 7j254,undcdccrac^usfinus47P2o,relinquicz7374, 
finum redum exceflus tertii laccris, nempe dcclinacionis 
ftell» HN,ij.gr.j3'.cui fi addas quadrancem PN , fimul inno- 
tefcic cocum ccrcium lacus PH,io y.grad.>?'.cjufque compl. ad 
f cmicirculum, hoc e ft , com p lcmcn t urn dcchnacionis ftelbe 

Quibus omriibus notis» porro dico pcr ax. 3. 
74. 7. %6. 2. 

UtPH, iof. yj. ad PTH, ij$.c8.itaTH, S*.gr. fo'. 

^*i<Po, 43^« 9f\94> 

Ad 4J44*- flnum anguli HPT, cujus menfura cft arcus 
-NA, i7.gr*2'.cujuscompUEN,^2.grad. eftafcenfiore&a 
ftcllafquasfita. AcRaijmarusfcribit,cjufdcmftcllxafcenfio- 
nemrectam Caiellis eodem anno obfervacam & inventam 
clTetf3.gr.10'. Quxobfcrvatio> firccle aRaijmaroannotata 

eft, 
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eft , longitudo & laticudo oculi tauri , tam apud Ptolomcum, 
qaam apud Copernicum cft mendofa. 

Denique pro inveniendo m$diocceliEM, 
dico per ax. 2. 
TJcFA,9o gr.ad AN,27.gr.2.itaFB,££.n. compl. AB. 

100000. tang.^iQi^. 8111.91719. 

Ad 46805, tangentemarcu$MB*2f. grad. 5'. cujuscom- 
plementuEMeftmediumcceliftellas Hquasfitum <*4gr.j j'„ 

^ PROBLEMA DECIMUM SEXTUM. 

Obfervata aititudine Solis, quovis diei tewporejjoram invenire : (i 
modo deeievationepoihtjrdelocoacdeciinAtiont Soluprius cenjliterit. 

Hoc Problemain priore edttione omifi.quodoxVroblemate cclavojpontecon- 
fequi, &fatuper]picuein eo contmeri ndtretur. Uuncaddo : quUaddendumfu- 
'%ffe,amtciqaiiamien\umnt. Habttautemtrescafm,ut?roblcma oEtarum.trt- 
im eU inverfto. 

* 

Casus Primus. 

:Si Soijit in Mquatore , hoc etl , in principtoarietisy 

veliibra. 

SitSolinprmcipiolibrae.adpunctum H. Et fit obfcrvata 
cjus altitudo fuprahorizontem HL, $*,grad 9. 27". Quarra- 
tur autcm. quota fit hora diei,hoc eft.quotus fit arcus AH,vel 

angulusAFH,quoarcuvelanguloSokuncdiftatameridie. 
Quianotaprarfupponiturelevatio poliFK,4$.gr.3j'.idcono- 
ta eciam eft altitudo Aquaroris fupra horizontem I A .*a?qua- 
liscomplerpentoelcvationispoli FC40.gr. 2C. Atqj adeo iri 
triangulo Sphasrico HEL , trianota funt, nempere&us ad L, 

z pcr 
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pcr J7.p.i.&acutus ad E,cujus menfuiaeftarcus I A xomple- 
mencum cic vationis poli: & dcnique latus H L,al ti tudo Solis- 
Dicoigitur,velpcrax.i. Sphscricorum. 

UtIA,4o.grad.2^adA E,90.gr.ita HL,34.grad.9',i7''. 

Sin.^83*. Rad.iooooo* Sin 4 5*148. 
Ad 86602, finum arcus HE , 60. gr. cujus complcmentum 
cft arcus AH,30.gr. qui oftendit folcm duabus horis diftarca 
mcridie : hoc cft,clTe,vcl decimam antcmeridianam/i altitu- 
do folis crefcat : vel fecundam pomeridianam : fi altitudo So- 
lis decrefcat,vel,peraxioma 3. Sphaer. 

UtHF.L,64834,adHL,5^i48,itaHLE,iooooo,adHE, 
Stftfoz, &c. 

Casus Secundus. 

Si Solfit in dliquo ftgm boreo. 

Sit ^olin 15. gr.Tauri: adpunctum H. Etfitobfervatacjus 
altitudofuprahorizontem.HL, 48.gr. 41'. 33". Quxraturau- 
tem quota fit horadiei,hoc eft.q uotus fit arcus AM,\ el angu- 
lus AFM,quo arcu, vel angulo Sol tunc a meridic diftat. 

Quia 
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Quia nota praefupponitur elcvatio poli FK , 49- gr. 3 5'. no- 
tum ctiam eft complcmcntum elcvationis poli FG,*o,gr.2 j'. 
Quia item nota prxfupponitur dcciinatio Solis HM , 1 6. gr. 
£i'.notum etiam eft complementum declinationis Solis HF, 
73. gr. 39'. Quiadcniquc obfctvata cftaltitudo Solis HL, 48* 
gr. 4t. 33''. notum ctiam cft aititudinis illiuscomplemcntum 
GH,4i.gr.i8'.27".AtqjadcointrianguloobiiquanguloGHF 
omniatrialatcranota funt* Inquiroigiturangulumdefide- 
ratum GFH, pcr ax. 4. Sphaer, &pcrtertiumSchemaillius 
axiomatis,hoc modo. 

GF,in/.Schcm.4.ax. AB, 40.gr,2s'.GN t 4<>.gr.2$\ 
FH,in j.Sch.4.ax.BC ,vclBF,7i. jp.GD,/^ 2/. 

AF,//*t. *.DN,jtf. 46.DPjj*44- 
£xc.QF,a*. 4. — VF, vc\PR,4*7*'- 

DR 124424 
DT,*jj/*. 

<JH, in 3. Sctw.ax. AC, DP Jjf44. 
Compl.CS,4 8.41.33. LP,7 

DL> 4$§t* 
z i Ut 
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UtDT,tfnu,adDE,ioooao,itaDL, $337 ,adDC, 13598, 
finum verfum d 1 ft antia: S olis a mcridie ; qu i dctra&us de ra- 
dio DE, 100000, relinquitfinumreftum complementidi- 
ftantiae Solis a meridie, CE , 86601, cui dnui competit arcus, 
vcl angulus tfo.gr.Ergo diftantia Solis amcridie eft 30.gr» 

Cajus Tertius. 

StSolfittn Jign* aliquo dujfrati. 




Sit Sol in principio Scorpii : ad pmi£tum H. Et fit obfei- 
vataejusaltitudofuprahorizoneem,HL,i3.gr.3o'.45". Quav 
ratur autem,quota ut hora diei, hoc eft, quo tus flt arcus AM, 
fiveangulus AFM,quo arcu, velangulo Soltunc ameridie 
diftat. 

Quianota prefupponitur clcvatio poli FK, 49. gr. 35'. no- 
tum etiam eft cjus complementum FG, vel NO. 40. grad. 2 5'. 
Quiaitem nota praefupponitur declinatio Solis HM,n.grad. 

z^.no- 
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1& notum etiam eft ejus complcmetxtum KN, y 8. gr 4 ^ vel 
fcrcus HF. ex dcclinatione Solis HM & quadrante FM. com- 
pofitus ioi.gr.zy.Quiadeni^i notacft ex c>bfcrvationc, altitu 
do Solis HL,z$. g r - jo^^.notumttiam eft ejuscomplemen- 
tum> HG>6tf*gr. 19'. ij'. vel arcus HO.exaltitudine Solis HL, 
& quadrante LO,compofitus>i 1 3 . gr. 36. 45". A tqueadeo, 
tam in triangulo obliquangulo FGH, quam in triangulo ob- 
liquangulo HNO,omnia trialatcra.notaiunt. Quaeritur au- 
temjvelangulusGFHyintrianguloFGHvelangulus ANM, 
compIementumanguliHNCftirjrtnanguloHNO,five,quod 
idem eft, arcus AM,qui ram angubam ANM,quamangulum 
AFM,mctitur, 

Porro, triangulum FG H, ad axioma triagulorum S ph x- 
ri co rum (fecundum noftram quidem rcftrictionem) non co- 
gruit: quia latus altcrumexiis, qux angulum quxfitumin-^ 
cludunt,nempe latus FH,eft quadrante majus. 

SolvoigiturtriangulumHNO, utqjfolutioilla congruat 
ad tertium fchema 4.axiomatis,inverto hoc prxfcns fchema 
& flngo Zcnith ctTe ad pun&ura 0,atqj ita procedo. 

NO,in$.Sch 4-ax.AB, — 40.ff.2$\GNy40.gr>*S'. 
HN,in3.Sch.4.ax.BC,vcl BF,7*V j/ t GD,//. 29. 

AF, — lit. s*-DN,sr. $4VV>7*t93. 

Exc.QF, 28. $6. VF.vclPR, 4**79. 

DR, 127072. 
DT, 

HO, in Sch. 4. axiomatis Aq. Cujus exceflus fupraqua- 
drantcm,hic HL,ibi Sq ly gr, 30'. 4 5". Sin. Pgi 9 8 * 6. 

2 3 Ut 
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Ut DT> 4^ « , ad iooooo, ita Dg. 11/559 ,ad Db, 
186601, finum t crfura anguliobtufi, in praefcnte fchcmatc 
perliterasHNO, notati: dcquofinuvcrfoDh s i8tftfoi,de- 
tra&us radius D£, 100000, rclinquit finum reftum excc£ 
fus fupra quadrantcm , £h , %66o\ , cui finui rcfpondct ar- 
cus , vel angulus 60. grad. Ergo obtufus HNO, cft major 
KeGto 9 60. gradibus: & pcr conlequens, acutus HNI, rcu- 
quusadduos redos juxcapun&um N, eft jo.grad. ac~ 
que adeo diftantia S olis a mendie cft dua- 
rumhorarum. Quodoft 
dum 



BAR- 
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2ARTH0L0 MMI PITISCI 
Cmnbergenfis 

PROBLEMATUM 

ASTRONOMICORVM 
Libir Secundus, 

De motu trefidationisitidem fiellarum omnium 

communiy 

Sivc 

DediverfttateobliquitatisSigniferi. 

PROTHEORIA, 

Siccolurus folftitiorum ABCD,&in copoli jEquacorisF, 
& G,poli Signiferi H,&l,SigniferipfeBKDL. jtquator AK 
CI, Axis Signifcri HEI,axis jFquatoris FEG.Dcinde in colu- 
ro folftitiorumafTumaturarcusMHC^tantuSjquantaeftdif- 
ferentia inter rnaximam obliquitatem Sign feri F M, 8c 
inter minimam FQ^ per huncarcum MHQ, axis Signi- 
fen & cum eo tota coeiorum machina hinc indc movctur 
ab M, per H, in Q, & rurfus a Q^per H,in M, idqtic motu ad- 
modtim inaequali .* nempe circa maximam & minimam.. 

Signi- 



Digitized by Google 



184 Problematum Astronomicorum 




cr 



SigniferiobliquicatemcardiflTimo, circa mediam> vclocifli- 
mo : uc mulcorum feculorum obfervaciones oftendunt. lam 
motusina?qualis,nifimediance aliquomotu arquahadcalcu- 
lumrevocari non poteft. Poloigitur medixobliquitatis Si- 
gnircriH.intcrvaJlodimidixdirTcrentijE.HQ, velHM, de- 
fcribatur in fuperficiegJobi epicyclus MNOP. Et in eo ano- 
malia, fivediverficasobJiquicacis Signiferi^equalicer moveri 
inteljigatur ab M,in N,&c. quo facco, manifeftum cft , motui 
ficl:itioa?qualipcrcircumfcrcnciam cpicvcli MNOP,refpon- 
dcre motum verum per diametrum MHQ , admodum inas- 
qualem ; & quidem omnino calem qualem obfervariones re- 
quirunc:nempecirca'M,& Q^cardifllmum,ciccaH,veloci£ 
fimum. Sincenima , qua!esarcusMN,OP,PY,& VQ^ncm- 
pe finguli 5. graduum. Manircftum eft porciones diamccri 
MH Q,illis arcubus rcfpondenrcs ncmpe re&as, vel quafi rc- 
&as MT, SH,HZ,& X Q , admodum efle inxquales , MT, e. 
nimXQ, funtfinus vcrfi: SH,ver6&HZ,funtfinusrctl:i, 
eorundemarcuum, lamfinus vcrfusj. graduumnon eftnifi 

38i»fmus 
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3*HJ ftmis rerATcdas cOi 871^ AtquiaSr. ia&y i ycpkifqmni 
vtcics ooncinecar. Ergo motus circa cxtrcmitates M fie^ 
/hoc eft,ctrca maximam &minimamobltquitatemSignifen) 
©lufqaam vigccuplo tawiior cft moxacirca H> Quod antc o- 
mnta oitendendumerat. 

PROBLEMA PRIMUM. 

j€q*dkm motHm-ammAli* obltquitAtii • Sienifert ad quedvis dd- 
t*mtemfu4coll'gtrc. 

Adomncmajqualcmmotumcolligcndam.cciam rcmpus 
datumxqualefir oportccJnasquaLlcs auccmfuncanni luhani : 
quippeaiii dieuimjtf j.alii dierum 3^6; Inaequales criam funt 
racnicslulrani: quippc alii dierum ^o.ahi dicruro 31. alii fhe- 
runu&vdz*. Inxquaksdenio^^untctiamdicscivilcs: pro- 
pcerduas.caufas. Pnmdm, qutamotus Sblis in Stgnifcro cft 
inaqualis. Deinde, quia ctiam cumatqualibus arcubus Si- 
gnifen, inarquales arcus xq ua toris afccnd u n t. Dies autem ci- 
vtliseftrevolutiotocius Aquatoris, &infuperparticulxtan- 
tx s quantacum eo arcu Signif.ert , qucrn inrcnm Sol proprio 
& concrano m otu emen fus eft, afccndt t. Sed inarquahras qui- 
d*m dierumciviliamnifHn motulain«,tnhtlJiabctmomcn- 
tMn«cirffiairtolui)ocalcalo motusSoIisintelligi poceft. Ergo 
ejus correiftio fub finem probicmatam dc motu Solis differa. 
tur. Inarquahtas aurcrn annorum Iulianorum corrigitur> rc- 
dudtoneeorum adannos^Egvptios,qut pcrpcruo funtarqua- 
lcs : quippe fingulidieru m 3 6 s ;. C.r teru m , anni luliant ad an- 
nos A*gyptios rcducunrur, fi^per 4. djvidantur. Sic cnim 
quarttcujufqjannid es inrcrcalarisiepaTaru»:& inunoquo- 
qufcannonon nifi $6c,dies rclinquuntur Menfium aurcm Iu- 
Uanorum inaequantas cviratur , dum pro menfibus dacis, dics 

aa iilo- 
j 
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illorum menfiumad calculum aflumuncur.Exempli caufa,fic 
quarrendus aliquismocus arqualis ad horam fecundam pome- 
ridianam diei 30. Iunii, anni a N . C. 1 60 o . 

Primumannoslulianoscomplccos 1599- reducoadannos 
iEgypcios hoc modo: 

fjj. — anoicrcs f po(lbiflextilemreliquL 

(399. dies incercalares. 

(i.annus j£gypcius,ad 1 jpp.addendus. 
34 >v -dies rdidui. 
Deindenumeco dies menfium daci anni currencis i£oo.& 
funcdies lanuarii — 31. 

Februarii — 25. Qut**nnm lulianwit 00. eRbijfexti- 

Jyfortii « lu : qutppe cumannus 15*9. fuerit ter- 

A ori ii s , 0 ttmp^btffextiUm.id^tieo.quUdn- 

T .. — , "7 * r» pift ^ifocff btffexttUe. 

Iunn, dicscompleci 19. 

antea refidui 34- 



Summadierum. 215. v 
Denic]; horis duabus pomeridianis addo horas 12. a media 
nodte elapfas,uc fianc hora? 14 idq-, proprerca, quia Coperni- 
cus atram Chrifti ordirur, non a meridie C alcndarum lanua- 
rii: fcdamediano&e Calendas lanuarias anrecederite; idqj 
refpe&u mcridiani Cracovicnfis , cujus longitudc fecundum 
GopernicumcftVf.graduumio.minurorum* 

His irafa&is,cempuscalculo Aftronomico aptum^ft . 
annorum jEgypciorum. 1600. r. 
Dicrum. — — 215. 
Ethorarura. — — 14. 

Quosannos&dies compendiofioris calculicaufaredigo 
in Sexagenas annorum & dierum ; horas vero convcrcoin 
fcrupu!a,Gveinfexagefimasparcesdierum: hocmodo. . 

*4 
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#4 

(_?. Scxagcrpdierum, & 3 5. dies. 

2*. horas danttfo; fcrupuladicrum,quotlcnipuladien 
danti4.hora^? 
9t.3j.Nam 
Ut2*.adtfo, itai*. 



/ - 



U adij. 

^Prxter tcmporis corre&ionenun omni motu aquali col- 
ligcndonaecduoprxfcircoportct. 

Primum.quanto temporcab.olvatur flle motus. 

Alterum,conftituto ccrtoaliquo temporis printf piaquo- 
ufq; tunc &: undc progreffus fuerit ille motus. Verbi gtatia; 
quoufqj&undcprogrcflusfucritmotusanomaliazobliquita- 
.tis Stgnifcri.tcmpore nativitatis Chrifti. 

Ad primam qua?ftionem hoc loco refpondet Copernicus, 
motum anomalia; obiiquitatis Signifcri (ipfe vocat motum 
anomaliarfimpJicisitquinoc^iorumjabfolvi annisjEgyptiis 
3^3-^.ldq; probabilitercoiligit ex obfervationibus antiquis ac 
novis.Ub. 3. cap. 6. . 

Motusigiturannuuseft — tf.xjf.uf",?"*. fcrc 

Motusdiurnus — o'. x". 2"'. 2"". Nam 
I. Utj*3*. anni ad 36©. grad. ita 1. annusad o.grad. 6\ 
17 .2* . 9 . rere. , 

II. Ut5^5.diesad6 / .i7".2/V" / *itai.diesad 



0,1.2,2 . 
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Quiavero motus unius anni cft 6'.iy ". r4"'.y" 4 idcomotus 
Scxagincaannorum, fivc uniusSexagenarannorum dl 6.gr. 
i7'.i4"./' # Nam ut anni pcr 6o # crefcunc : icamocus** 

* • 

sttftltm #- Eodcmq; modo : quiaunius dici motus cft i". t'". i"". idco 1 
andtm 4r~ fcxaginta di erum,five unius fexagenx f' mm motus cft i'. i' 
temexpo t"'. Quod obfervareoperaeprecium elt: quia calculum prj:- 
/iri* ii fr. t. bet admodum facilem ijs : qui pra&icam 1 cali cam norunt : 
Arubmtt. q Uam Studiofusmachemacum ignorarcnemadebct. Difce- 
M Uf4% rc autcm potcrit.qui volcccx Arithmctica Gcrminica Pccri 
6.&f$qq. ^piani: vclexaliisidgenuslibeliis: quivulgdproftant,&in 
* omnium fcrc mercatorum m a m bus ve r fant ur. 

Adfccundam quarftioncm rcfpondct, & rorrusex obfer- 
vacionibus antiquis atq,- no vis pro babili tcr col 1 tgi t Coperni- 
cus, mot':rnanomaliarobiiquiratis Signiferi ab M , vcrfus N, 
hoccftjamaximaobliquitateverfLisminimamtcmporcnati- 

vitatis Chrifti,progreflum cilc gracfibus ^mm.4 j. 



[uibus ita pofltis : aequalem m orum anomalix oblTqcrita- 
tis Sigmferi ica colfigo } uc fequicur. 

Scx. annorum. 'Sexrgrsrjmi 

l. — tf.gr.17'. 24». 9'", — it.fo. 

*. • J. 4*. S- ' «. *KH*>. ____ 

31. xy. Oi4$. j.xo. 
4. II. jj&t^ f« 

x. 47» 44- 4 o. 
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Scxdierum. rSci.dics.fcr. 

•u — .Wi*?- — ,*35i5- 

. . 7.IMQ. 

•Motusdicninv — >j&\ff'*xi HU 4Q ml . 

Motusann<^^h 1. Sex/47. gr. 44. 

Kadix. — o. ^45. 



Summa. — i'l f 4 . gradi3z'.-#6".ji"ai"",io 

*Hoceft 
■i?*igrad. 31'. fere, 
Nam d u x fcxagenacgra d uu tn Sa nt 1 10. gr. quibus fi addas 
i-f.gr.ofEciuntuti74Jgr.&:c. 

PROBLEM A. SECUNDUM. 

trtfinfhtrtfts obliquitatis Signifrri' 



licatisSigniferi funt portiones dia- 
metn MHQ,ina?quales,arcubusanomalix MNOP arquali- 
bus refpondcntes;cVideo tlcdicuntur, quiamodoaddendx 
luntadobliquitatem Signiferimediam,rrodoab eademau* 
s fc r cn dx : prourcitra ,-vel ultramcdiam obbquiVatem Signi- 
fcriH.cpnfiftunc.. ; 

Supputantur autem adminiculo finuum., fiprius conftet 
quantitasdiametri MHQ, nempedifferentia intcr maxima 
&mininaamobliquitatem Signifcri,quamdifterentiamCo~ 
rrern j cus dici t & probat eiTc 14 Jcr. primorum , 1 ib 5. cap. lo* 
y Temporeenim Ptolemariycam morus eflet tardiiTimus, & fe- 
reimperccpt bilis,erarobIiquitas Signiferi2y. gradji'. fcre. 
Nunc quando motus iterum cft tar diffi m us , & fcrc imperce- 
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ptibilis, obKquitas Signiferi pcrobfcrvationes deptehendt- 
tur non multo major,quam 23. gr 28'. Unde iiquet iftos duos 
cfle fummse tarditatis hmitcs.Subtra&is autem F Qrfj.gr.28'. 
dcFM,23.gr.52.rclinquuntur QM,24.fcfupula prima. Qui- 
busdatis, quiaaddatum terapus motus aaamalix MV, 17*. 
gt .i/.exccffit quadrantcm MP,arcu PVfit. gr,$a'.cu/us arcus 
finus HX,cft^^7- idcodico: 

UtHQ.iooeoo^adHX^j^.ita QH,i2'. 

ii a d HX , ir\ jr« qut. 

. 199^94- bus iubtra&is dc mc- 

• rlii r»Kl inn in r/» Qi«rni_ 





94iH 




60 



$6\ 7 }S4Q FX, v.gr. 28'. V' # 



» 

■ « 



• 1 



1 '.- •■ ■ r ••? " 1 < -•• 1 
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BAUHOLOMAl FiTlSCr 
Grunbergcnfif ' 

PROBLEMATUM 

ASTRONOMICORUM 
Liber. Tektius. 

Ve mitu fixarum pn/rio, 
Sivc 

Dtmitu/rMjTtonisMquinecliirum. 

PROTHEORIA. 

2C Quino&ia ad primam Ariecis ftcllam fixacfle vctcrcs 
•"-'crediderunt. At indc dimoveri & quotannis non- 
nihil anticiparc tcmpus docuit. Undc verifim ile eft,fixas fc- 
cundum fignorum ordinem ab occafu in ortum circaaxcm 
Signiferi in morcm planctarum circumagi. Quia vero perin- 
dceft, fiveprima ftella Arietis unacum tota ftcllarum fixa- 
rum fphzra a pundo asquino&ii verniantrorfum: ( hoceft, 
fecundum fignorum ordinem) fivc pun&um sequino&ii ver- 
ni a prima ftella Arictis retrorfum (hoc eft, contra figno- 
rumordinem) movcatur: Copcrnicus autcm omnesmotus 
a prima ftclla Arictis deducic : ctiam nos pun&um a?quino&ii 

vcrni 
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vcrni \ prima ftella Arietis tanquam fixa & immobih recrc 
pcr S»gniferum moverinuncfingemus. Qua fichoneafliim- 
ca t iit Signifer ABCD,pnma ftella Anecis & q uondam pun- 
ftumxqumodii verni A. acquetuncpun&um (olftitiiadtivi, 
five p rincipiura Cancn B. Abillopua&o A,iivcipnrna ftcl- 
la ariccis ibi fixa. punduin aquioo&ii verai fubinde raagis 
magi 1 que rctroced 1 1 ■ & quidemmocu inarquali. Qui motus 
in*qualis, utadcalculimrev^aaipofikffibgatur mocusqui- 



3 




dam praccfllonis A 'quirto#fbrum' mfcdius #aNjuaii5, ak A, 
in E,dcindcpdloE,in uaperfideglobtadSigniftrum ABCD 
alcnbacur epicyclus H I K L,diamecro tanta,quanta eftmaxi- 
madiffetentiaintcr fi£ticiumyqualem,.& appaxentem inx- 
qualem prarceffionis jEquino&iorum motum. In cujus cpi- 
cyclicircumfeicnua HIK, mocus anomaftae circumcurrat: 
profthaphxrefcsauteni, amocuaequaliE. inprimo femicir- 
rulo HLM,auferenda?: inpofteriorefemicirculoHLM.au- 
f»rrcndx: inpoftcriorefemicirculoMNH , adeundcm mo- 

tum 
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tum xqualcra addend.i- in diametroNbL»? L . r: ut fu- 
pcain obhquicate Signiferi fa£umfuit Hfe «la • ikis j. aa 
triaquajruncur. i* quantus fitmotus axjuaUs praxeaiaim*- 
quinodiorum^fivequantM^proceileritpurwStuai^ . pun&o 
A,unoquoq; tempore t.quantus fitmotus aoq ahs anomalia; 
praceffionis y€quinodiorum,five quantum proceflerkpun- 
&um H,ver(us l.unoquoque cempore.a.qua: profthapharrefis 
in diamctro epicyli NEL^ refpondcat motui anomalixper 
circumfcrentiam cpicych HIK. 

PROBLEMA PRIMUM. 

JEqu&Um mttum frdcejponie Smmuffmmm *d quodvie ddtum 
temfus cotiigerc^r. 

Supra dixim u s,ad quemvis motum xqu al em pro ternporc 
dato colligendum duo praefciri oporterc. 

i*. Quanto tcmpore abfolvatur lUe motus : atque adeo, 
quantus lit motus annuus ac diurnus» 

2. Quoufqi & unde progrcflus fuerit illcmocus certo quo- 
dam tcmporc,vcrbi gratia,tcmporcNativicatis Chrifti. 

Dc primOjliicrcfpondetCopcrnicus, acqualcm motum 
praeceffionis jEquino&iorum abfolviannis jEgyptiis z$$i6 9 
idque per diverforum tcmporum obfcrvationcsprobat, lib. 
3. cap, 6. 

Unde liquct, motum annuum efle. 5o".i t'". 5' "'. 
diurnum;o''.8'".ij"''. 

Nam>ut258i^. anniad3*o.grad. itai.annus 
ado.gr. 0.50". 12". 5"". Et 

Uc/tf y. diesad 50". 12". 5"".icai*dies 
ad o . 8 .15 ♦ 
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Dc fecundo>rcfpondetCoperriicus,xqualem mocum prae- 
ceflionis ./Equino&iorum temporc nativitacis Chrifti pro- 
grcfTum eflc ab A,verfus E, j. gr. $z'. 

Hincprotemporcdato colligitur motus a?qualis prsecct 
fionis jEquino&iorum hoc modo: 

Sex.an. Sex anni. 

I. — sd'.i2\s". — 26. 40- 

20. /. tf. 20. 

$. 20. 

2. /f. 20. 



*2.gr.I*42".tt".J0"\ 

Sex d. Scx.d.(cr, 

~ — g gj» — f» H- 
*/ 

*/ /f. 



§'. 29". if. jj"". 4s"'. Motus dierum. 
22.1f.42. ij. 20» Motus annorum, 

$.$2. Radix. 



27.gr.st.it". $i"'.$?".4$ . ; Summa. 

PROBLEMA SECUNDUM. 

JEqurfem motum tmomdU prdccflionis JEquinotfiorumaiquoi- 
vudstum tempuo tntctligere^j. 

jtquahs motus anomalix prarccffionrs jEquino&iorum 
dupluscftadxqaalemmotum anomalia? obliquitatis SignU 
fcri,utoftendit Copcrnicus hb 30^ 

Ergo 
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Etgo^fiaequalemmotum anomaliaeobliquitatis Signifcrf, 
fupra mventum, duplices , habcbis asqualcmmotum anoma- 
lia?prasccllionis xquinocc.ioru,ad tcmpus datum: hocmodo; 

/74. gr.$j'. Anom* obl. SignifcrL 
2. 

34#. 6. Anom. pr^cel. Mq. 

Initiumautem fumitmotusanomalixprxceflionisifiqui- 
noftior um, a linea medii motus, nempca pun&o H,& tendit 
in partem medio motui contrariam,nempc vcrfus I & K. 

Quopofito, ad tcmpus datum anomalia prarceflionis x 
quino&iorum progrefla erit ab H, per L, M & N, ufquead P, 
&c rcftabit de toto circulo tantum arcus PH. 

PROBLEMA TERTIUM. 

Froflhdphare/es prtceJTtonu JEquiuoftto- 
rum/upputarc-j. 

Hic antc omnia fcicndum cft . quanta fit maxima proftha- 
phaerciis,(i vc quanta fit maxima differentia inter arqualem & 
apparcntem motua»pra?ceflionis j£quino&iorura, hoceft, 
quantafit femidimetiens epicycli HIK, perqucm circumit 
an om aliae motus. Copcrnicus dicit , & ex obfervationibus 
probat,eflefcptuagintafcrupulorumprimorum,lib.5.c.7. 

Quopofito &conccflo, reliqua?dirTcrcntia? five'proftha- 

!>hacrcfcsad qucmvisdatum anomalixmotum arqualepror- 
iis eodcm modcquo profthaphxrefes obliquitatis Signiferi 
colliguntur. 

Exempli Gratia. Ad datum anomalixmotumae- 
qualem 3*0. gr. 6'. cujus motus complementum ad integrum 
circulumeftPH, /o.gr.j^ profthapharefisitacolligitur: 

,bb* Ut 
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Ut EN , radius ad EO, finutn rcftu m io. gr. j*'.itaEN. 
100000. 18905;.. 70. fcr, prima. 



70. 



*3 


13630. 




<>o. 


14 


17800. 


adEO, 


.y. 14". 



JamEOxonfiftitultramediurr!, fivcasqualemotum prar- 
ceffionis jEquinodttorum, nerape ultra lincam RE. Ergo 
profthaphaercfis eft ad medium motum AE ,addenda,hoc 
modo : 

AE, 17. gr.yi'. n". Mcdius motns* 
EO. o. 13. 14. Ptoftaphaerefis* 

28.gr. 4* 16. Veraprxccflio JEc^ 

PROBLEMA QUARTUM. 

Uttotum fixarum>five prdcejponem JE^uinocliorum exobferv*- 
tiontbus dcfnrchenderc^. 

Firhocperproblcmarf.libri primi. Excmplum vidcapud 
Copernicum lib.3«c*t* 



BAR- 
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PROBLEMA T U M 
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THmttuSoks prtprio, 
PROTHEORIA. 



J 



COL propriomotu fubEcIiptica fcrtur ab occafu in ortum, 
^&c annuo fpacio femel circumvolvitur. Sed diudus immo- 
ratur in figms boreis , quam in auftrinis. Quod argumcnto 
diccntrum rcvolution is cjus eflc a ccntro mundi diverfuai-i. 
Scd & apogeum Solis fecundum ordinem flgnorum quotan- 
nisnonnihil progreditur. Quodindicioeft, etiamcentrum 
eccentrici Soliseodem modocirca terram circumire. Nam 
centrum eccentrici & apogcum femper & neccflario funtin 
cademlinca: undemotoapogco, etianxccntrumecccnrrici 
movetur,& contra, Verum,nccapogei motus eft arqualis: fcd 
aHquandorardior,aliquadovcIocior* Undecolligereprom- 
tumeft, etiamcentrum eccentriciSoIisferri ineccentrico, 
vel certe in conccntrepicyclor Quae opinio etiam inde con- 
firmatur, quia eccentricitas Solisinaiqualiterjamdiudccre- 
▼it: quoinodoomninodecrcfceret,flccntrumecccntrici in 

bb j cpicy- 
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cpicyclo quodam ad terram modo propius ad volverecur.mo- 
dolongius ab ea rctrocederec. Sit ergo Ecliptica A BC D,de- 
fcripta ex centro mundi E , & fint in ea quatuor cardines 
fuis fignis norati Vy&.^lo. Pnma autem ftella Anetis 
fit ad F. Undc h6c noftro tcmpore pun&um arquinodtij 
vcrni rctroceflerit ufquead v^utpr^ceftio zquino&ioru tit 
F, v Apogeum vero mediumhocnoftrotemporeprocefle- 
rit ab F,in G, fimiliterq-, cenrrum ecccntrici medium 1» ab H, 
in !,cencrum autcm ccccntnci vcrum poft tres integras rcvo- 
lucioncsint rimcontranomotuperveneritaK, perM.inL, 

quo 
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quo L , centro defcribatur cccentricus Solis NOP. & per 
duocentraE& L, ducaturrc&aBLED, qua du&a eritapo 
gcum Solis verum in B , differens ab apogeo mcdio G , angu- 
loBECqui angulus, qtiia citra Iineam apogei mcdii GlE, 
fubfiftit, ideo eft a motu apogei medii auferendus. Si autcm 
ultra Itncam medii motus GIE, confifterer futfututumeft, 
quando centrum eccentrici dccurret in fcmicirculoepicy- 
cli pofteriore^ cfTet ad cundem mcdium motum adden- 
dus. Angulus igitur BEG, vel LEI, cft profthapharrcfis cen- 
triccccntrici.Ecccntricitasautemcft LE,nuncfereminima: 
quaucmporePtolemxi eratferemaxima,quafi ME^ Porrd, 
SolabapogcoN, verfus pengcum R , progreffus fit motuae- 
quali uique ad O, hoc eft.diftet ab apogco fuo.angulo NLO : 
fpe&etur autem ex ccntro mundi E, manifcftum cft angu- 
lumapparenriarNEOjangulomedtimotus NLO,longc cfle 
minorem. NaminTrianguIo LEO,angulus cxtcriorNLO, 
folus tantus cft,quanti funt ambo interiores oppofiti LEO &: 
EOL, fimul fumti: per#8.p.i.Et per eandem, angulus EOL, 
fubtra£tusaba<guloLNO, relinquitangulumNEO. An- 
gulus igitur EOL , eft profthaphaerefis Soiis ad O , confiften- 
tis;eodemq ; modoanguliLPfc,LQE,LRE,LSE,LTE,LVE, 
funt profthaphaerefes SoUs ad P, vcl Q, vel R , &c. confiften- 
tis. Quarprofthaphaercfes in priorcfemicirculo, nempeaba- 
pogeoadpcrigeumfcmpcr funtamedio,fivc«qua]imotuSo- 
lis auferendse : in poftenore fenvcirculo, ncmpe a perigeo ad 
apogeum,fcmperfunraddenda\ Nam inpriorefcmicirculo, 
ncmpein femicirculoNPR, angvlusapparentiaangulome- 
diimotusfempereftminor,utangulusNEO,eftminorangu- 
lo NLO: angulus NEP, eft minor angulo NLP , angulus 
NEQ.cftminoranguloNLQ. In pofteriore verp ferhicircu- 
lo, nempeinfemicirculoRTN,angulusapparcntiarangulo 
medii motus femper eft major : ut angulus RES, cft ma- 
* jor an- 
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# joranguloJlt.S.angulus R£T, eftmajorangulo BXTi au- 
gulus REV,eftmajoraagulo RLV. Maxima:aiuenvproftha- 
phxreks utrinq, funtin mcdia apparcntia inter apogeum & 
perigcu^n£mpeadP,&T:muiuna^circaapogeum & perige- 
um;nuua*inipfoapogeo,velpcrigeo. Etmocusquidemcir- 
ca apogeum appajeccardiflimus: circa pcrigcum velotiifi- 
mus, eaadem ob cau&m: quia ncmpc angulus apparentiae 
Wc inde ab apogeo fcmper cft jufto minor, at hineindca 
pcrigco femper eftjuftomajor. Hincmoralcillud : Solquan- 
doeft altulimus, lcntiflimo & quafi raodeftiflimogradu mce- 
dic : ita homincs decet. Hac t heo riaprxmifla , jaro facilc eric 
fcquencia problcmata inrelligere* 

PROBLEMA PRIMUM. 

JEquaUm ,five medium mgtum Selis a prima ftella ArietU ad quod- 
cunq, datum tempusinvenire.CoperMb.j.capi^. 

jEqualis motus Solis in ecccntrko Z VN,a primaftella A- 
rietisZ,fNamanguliFEB, & ZLN, funtiidcmjviciflimad 
candcm abfolvirur fccundum Copernicum dicbus }6j. fcru- 
pulis 15'. 2^'. 10"'. 

Hincpatctmotus Solis annuus: 5'. yp.gr. 44'. 40". 7"'. 4"". 

acdiurnus o. o. 59. 8. 11. 22. 

Nam,ut36e. dies 15'. Z4'. 10". ad 3^0. grad. ita 365. dics 

ad3*9 gr.*4.*5> .7 -4 • 
Sivcquod ldemcft» 

ad5^Jp.gr.44^49 / '.7" , .4" , . Et 
Ut 3*5. dies ad 5 \ yy . gr. 4*. 49". 7" 4 *ta h dics 

ad o* Scx. o.gr.fp'. 8". 1 i"'.22"\ 
(Tvcho Brahemotum Solisdiurnumftatuitcfleo.gr. 59V 
8". u/W'' Progym. pag. 13. 

Notis 
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Notis autcm mottbus unius anni acdici , no tietfcmfcnt 
morus tfaaniiorum» vcl dierum : ncmpc 

Motus fexagong annorum 5'. $9 l . 44. gr. 49'. 7". 4'". 

Motusfexagenaedierum. o. o. 5*. gr. 8'.n". 22"'. 

Ha?c pcrioduseft: motus Solaris. Locus autem illiusmo- 
tus,five progreflio SolisaZ, verfusN,tcmporeNQfuir^ gr. 

Quibus duobus ita pofiti$,ad tempjis fupra datum mcdius 
mocus Sol i s per compcndi u pra&ae Italicx colligitur modo : 

» 

Sex. an. v Sexanni* 

* JP- f*- 5* 21.2I.10» 20.20. 

i Reje&is inte- 29. 58.4*. f-3f-2o. 5.20. 
gris circalis 3. 59>49- V41>4h L 

Summaeft j. 1/. <f. 4^.26. 

> 

Sex»d. Sex.dies.fcr. 

. : . , — _ 

V. i*- 4r. S. $. 

4. S$. 40. $6.50. 
20-34- S 4T. 

4.S5.40. 56. $0. s 

3.32.zS.$o.iq.27.)0. Motus dierum. 

$<>*$. 9.4*.2*. Motusannorum. 
+ 31.30. Radix. 

7. StJL.20.gj\ir.sd".2f\$o''\ MotUS 

scqualisSolisaprimaftella Arietis: quem Coperni- 
cu$ vocat motum Solis asqualem fimplicem: cui il 

c c addidc- 
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addideris praeceflionem JEquinodiorum xqualem, . 
2j. gr. 5/. tf. 40"'. 47"". habcbis motum Selis zquale 
compoficurai ad tempusfupradatum* 
i, Sex.*7.gr.j/j/.37'WV' 



♦ • 



PROBLEMA SECUNDUM.' 

✓ 

Mqunkm motum apogei^fivecentrieccentrici Solti adquodvud^ 
t*mtcmpusi*telbgere.Cop.itb.s.c.2j. 

Annuus motus apogci Solis fecundurn . 

Copcrnicumeft — 24\io"'.i4'"7 
Moturdiurnus — o". 4'": o"". 

Locus au tcm mcdii motus apcgci Solh,a prima ftellaArie* 
tis temporeNC.rait 6t.gc.iS'. 4**. i/W"'. 

Hinc ad tempus lupra datumracdius motus apogci Sivc 
oentri ecccntrici Solis colligitur hocmodo. 

Sex, anni. Sex. annu. 

I. — 24'. 20". 14'*. 2^.40v- 

g. 44 4 0. 10.10.. 

, %> J. 41. 10.- Jl 2CL 

o. 16. 1 }. 19.20. I. 
Sex. di Sex.dies. fer«.. 



*'. — **f.?f. 



14 .22'.". 20: 



Motusdierum.. 
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<i9.gr.48'.S9'' *•??"' >*<>""• Motusannorum. 
61. #/. 46. 1$. Z4> Radix. 

?*.gr* 0. ir. 4- Summa. Medius 

. motus apogei Solis ad tcmpus fupra daturo* 

PROBLEMA TERTIUM. 

.lEqualemmotum anomalU afogei Solis adquodcunfrdatumtem- 
Ifnstndagarc^. 

■ 

^Equalis motus anomali x apogei eft arqualis motus centri 
i cccentrici Solis in epicycloKMUtendens aK,verfusM. 

Sratuic aucem Copermcus mocum illum per omnia con- 
.vcnire cum arquali motu anomalix obliquitatis Signifcri. 
lam.aequalismotusanomalia: obliquitatis Signiferiadtem- 
pus fupra datum erat 174.gr.33'- 

Ergo etiam aequalis motus centrieccentriciad tcmpus fu- 
pradatum eft,/74 grad^/3'. Atque adeoad illudtempus ccn- 
s trum ccccntrici Solis progrefium erit in cpicyclo fuo a K pcr 
:M,ufqucadL. 

PROBLEMA QUARTUM, 

VroJihafharefesafogeiyfivefrofihafhArefes centri eccentrici Soks 
fuffutarc^. 

Profthapha*refis aoogci, fivc centri ccccntrici Solis hic, 
verbigratia, eftangulus LEI, adquem inveniendum praerer 
datum angulum LIE , (qui angulus eft anomali.r KL, fivc 
anguIiKlLjj/^^gr.jy.complementumadfemicirculum j gr. 
*7'.) duo tequiruntur. i+noritia medias eccentricitatis E I, 

wcfcjj a.no- 
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*,notitiadifFercntia: intcr mediam & maximam ccccntrici- 
tatcmlK, fivclL. 

StatuitautcmCopcrnicujrmaximamccccntticiratcmSo- 
lis EK, eflc4i7. minimam EI, talium partium , qualium, 
quxexccntro eccentrici cfTLt 10000. Hinclatcra El&lL» 
colligunturhocmodo: 

EK, 4*7* 
EX, 325. 



XK, 94- . 
IX.vclIL, 47» . 

EI, 3704 

Qua collc&ione fa&a, quiajam in Trian gulo EIL, triano- 
tafuntncmpe angulusLlE, &duoIateraincludentia argu- 
Deinctps lum notum L!,&EI. Itemlumma angulorumduorumigno- 
omnti ex- torum,hoec(t,complcmcntum angulidati ad duos rc&os, 
tmpU fup- p ara nguloLlK,datoi7^.3j.cjufq;dimidium87.i6f. Etdc- 
putatafunt ^ fummalatcrum datoru 4/7. & diftcrentiacorundem 3*3. 

Wooooo™ Dico P cr axioma planorum, 

Utfummalaterum datorum. additfer. eorundcro. 

417- ; 

ita tangens 87. gr. i6f. 
210101183. 

Ad 162740844. tangcntemanguli $6. gr. 2.?. i"f. quide- 
tra6tusdeangulo87. i6{. relinquirangulum muumum LEI, 
vel BEG, 47.28"!. quem angulum fi auferas abangulo medii 
motus apogei FEG.72.gr. 8'. i eiinquitur verus motus apogei 
Solis,ad tempus fupra datum F£B,7 j .gr, 20. 31"!. 

PRO- 
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PROBLEMA QUINTUM, 
Eccentricitatem eccentrici SolU invenircs. 

Eccentricitas ccccntrici Solis ad fupra datum tcmpus crit 
re&a EL. v 

Noti autcm funt in trianguloEIL, pcrproblema praxc- 
dcns omnes anguli, & in fupcr ctiam duo latcra E I, &: 1L. Dico 
igiturper*. planorum. 

UtIEL,o.grad.47'.2/iadIL,tta£IL,f.grad.*7'. 

Ergo cccentricitas Solis ad daturh fupra tcmpus crit 
3*3 iHcs!» tefpe&u radii 10000. vclquod pcnndc cft ,i^^yo. 
refpe&u radii iooooooo. 

„ PROBLEMA SEXTUM. 

■\ 

ProJIhapharefis eccentrici Solis fuffutare-j. 

Profthapharrefcs eccentrici Solis ( Copernicus vocat 
profthapharefesorbis)utin protheoriadiximus,funtexem- 
pligratia,anguliLOE, LP£,&c. Quosangulos,utreperias, 
duo requiruntur. 

1. Notitia diftantix Solrs ab apogeo* 

2. Notitia eccentncitatis. 

DiftantiaSolisab apogeo repetiturfubtraftione vcrimo- 
tus apogei a medio motu Solis : vcl hujus ab illo : prout quifqj 
illorum mptuum cft major,vel mirior. Verbigratia. 

cc 3 Ad 
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„ Addacum fupracempus cranc 

. Medius mocus Solis. 80. gr. 8'. quafi ZO. 
Verus mocus apogei 71. 20. quafi Z N. 

Ergo diftancia Solis ab apogeo N ,hoc eft , arcus NO , fi vc 
angulus NLO , erit 8. 48. 

Eccenrricitas aucem EL,per problema ancecedens repcr- 
ta eft 323 1 1 o. parcium.quahum LO, cft 1000000 o. 

Hincjamin Triangulo LEO , trianotafunt ; 

1. LatusLO, /0000000. 

2. Latus EL, 323150 c orumquc 

Sum ma 1032 /250. 

&diffcrentia 9676750. 

3. Axiguli ELOjComplemcnturrfNLO, hoceft, fumma 
, duorum angulorum E & 0 , 8. gr. 4 8'. cjufquc fummae dimi- 

dium^.gr.2/. 

* Dico igitur pcr axioma tcrt. planorum : 

Uc fumm alacerum EL & L O,addi fferenciam. 

1032/2/0. 96767^0. 
ica cangens^gr^'. 

7694$*. 

Ad 711270. cangenccm ariguli 4.gr.7'.ii"~. «jui demcus dc 
dimidia fummaangulorum ad E & 0, 4. gr. 24'. relinquic an- 
gulum minimuro,fivc profthaphasrefin quseficam LOEjO.gr. 
i$.*Vi. qutfprofthaphancfisablaraderoediomocu Solis $0. 
gr.8.39". relinquic verum mocum O, aprima ftella Ariecis 79. 
gr. '52'. //5. Cui fi addas veram praecefilonem arquino&ioru, 
habebis verum mocum Soiis ab aquinodio veroo,ad cempus 
fupra datum>hoc modo : 

Medius 
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MediusmotusO./o. 8'.39'V 
Profthapha\ o. i*.*8f 

Vcrusmotusaprima. 7^jt'./if 

Praeccffioa?quino£riorum.28. 26. 

Vcrus locus GS, ab aeq. vcrno /o 7. j .3 7 f hoc cft, 1 7, gr. 5 V 
f y% Cancri.Ergo ad rcmpus fupra datum.nerorJe A nno tifoc, 
d:c ;o. luniianciqui: horafccunda pomeridiana, verus locus 
Qabzquino&iovcrno criti7.gr.r6'.37'f Cancn. 

Anaucemcalculusifte ccc!orcfpondeat, obfervarepofe- 
ris, peri^ problema libri primi p/oblemacum Aftronomi- 
corum. 
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2(0 T A. Eadem projlbaphtrefes etiam perprimum axioma ftcp- 
putart pojfunt> hoc modo. 

NLO>i.gr. — Smm OP y t$3pf$S. 
SmtucompUmentiypL 0882284. 

LatusEL. 32i2$o. * 

Ep. 1920M+. 

Vt Epy i02Otf?4. ad dp , i$2p8s8. itd Ep , 10000000. adop, tangen. 
temanguliOEp ,1499047. — 8grad. rj.ji% ^uianguluafultra. 
ttusdeangulopLO, 8.gr.48 f . relinquit angulum projlhapharetuum 
EOL,o.gr, i6\ 18" l utantes. 

• . PROBLEM A SEPTIMUM. 

T tmpw aquinotfii (cr fimilteringreffum Solts in qnodciwn. pun- 
fium Stgn feri) obfcrvare. 

Duobuscirca squino&ium dicbus, obferva altitudinem 
Solis meridianam, & cx ea colligc locum folis in Zodiaco per 
problemata 11. & 12. lib.i. 

Tumtempusinterduasiftiufmodi obfervationes interje- 
&umpartircproportionaIitcr,ficut majori diftantisc a pun- 
cto sequinoitiali longius tempus conveniat ; minori brevius : 
&habebis verum arquinoclii tempus. . 

Exemplum. Anno \}qq obicrvavitquidamaltitudinem 
Soiis mcridianam //. & 12. diebus Martii : & inde per proble- 
matamodo citata collegit locum diftanti» Solis a puncto JE- 
quino&iali : ad dicm //. Martii, citra Arietem o.gr-7'.ad diem 
n^Martii.ultra Arietcm o.gr. p'. lam horainter iftas duas 
obfervationes interjeclse erant -?*.Motus autem iftis 24. horis 
convcniens erat m fumma, min. 

1 

Dico 
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Dico igi tur* 

59. min.dantM. horas: qudth0rasdant7.mil!. 



168. fy. 
59. fi. H t jo'. 
118. 



50. 
60. 



5000. 



50* 

ErgoingreflTus Solis in Ariete fuit n.MartiUJH./o'. P. M* 
SedhoccxcmpIume(tfi£tum:&fcrupuia fecunda negle&a* 
ln feriis autcm obfervationibus j£quino&iorum , quiafunt 
maximi momenti , etiam fcrupula fecunda , tcrtia & quarta, 

videncur adhibenda. 

1 

PROBLEMA OCTAVUM, 

■ 

\^4f*gei kcum , & eccentriciutis quAntiutem ot/ervarc^. 

Hoc problema nobiliflimum explicabo per quatuor cx- 
cmplakidem nobili/Tima: quorum unum cft Ptolemxi, alte- 
rum Copernici : tcrtium Tychonis Brahe : quartum lufti 
Byrgii: & fingula trcs, ad minimura, obfervationes folares 
prafupponunt. 

Exemplhm Primum. Ptolcmarus invcnft ab arquino- 
vernoad folftitium etapios eflcdics 9 4}. a folfticio ad x- 
quino&ium autumnalc dies^zf pcr problemaautem primu, 

dd diebus 
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iiebus s>4f corapetit arqualis motus Solis ^.gr.p^crc- Die- 
bus 9 i.gr. 1 1'. fere.Sit crgo circulus Solis annuus AfiCD 
& ccntrum qus E , iEqurao&ium vetnura A , autumnaie C, 
iolftitium B,bruma D. Per primum igitur intetftitium tem- 
poris,datus eftmotus Solis ab A, in B, five arcus AB, 93. gr. 9- 
lereminutorum:perfecunduminterftitium ccmpons datus 
cftmotus SolisaBinCfivearcus BC91 gr.n.Connexis crgo 
pun&is aequino&ialibus C & A , pcr rccram CFA. & folftitia. 
hbus pcr re&am BFD,qux re&e. fefe re&e interfccent in pun- 
&o F, quia circumferentia ABC, cft iemicircufo major,quip- 
pc compofitaexarcubus AB,9}.gr.y.&BC,9f.gr.i/'. qmduo 
arcus fimul fumri faciunt 18*. gr. 10'. & quiaetiammajorcft 
A B, quam BC.ideo necefTe eft centrum circult A BC D, intcr 
BF, & FAJineas , & apogeum inrer arquino&ium vernum A 
& tropen aeftivam B , contincri. Nam centrum eccentrici& 
apogeum femper fiintin eadem linea. Ducatur jam per ccn- 
trum E, re£talEG,re&ar AFC parallela. Quo fa&a, confti- 
tuetur parallclogrammum redangulum LEMF, eujus dime- 
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ftiensPE produ&a in N,oftendet locum apogci Solis ad N, & 
cccencricicacem EF.Quar duo hoc locoquaeruncur.Quia igi- 

**urcircumferencia ABCnocaeft: quippe 184.gr.20'. nocum 
ctiameft ejus dimidium AH, vel HC, 92. grad. 10'. & AG 
cxccflus arcus AH , fupra quadrantem 2. grad. io 7 . cjut 
que (inus re&us EM „37 80*4. rcfpc&u radii 10000000. (Co- 
pcrnicusfumittantum378. refpe&uradiiioooo.) ItcmBH, 
cxcelTus arcusAB,93 gr.^.iupra arcumAH,f2.io.ncmpc jp*. 
ejufq; finus re&us FM, 171616, 

Quia vero in Triangulo plano FEM , nota funt duo latera 
includcntia reclum F M , & EM , facile deinceps & latus reli- 

«.quum fcanguli rcliqui innotcfccnt. 

Nam 

X UcFM,i7i*i6.adEM,378otf4 iraFM,iooooooo* 
Ad 21 01965 tangcntcm anguli EFM , 6$. gracLay. 6". cu- 
jus anguli complcmentum eft angulus BFN , arqualis angulo 
HEN,-»-f .gr.24 . f * '«per 2.axioma planorum; quo angulo tunc 
apogeum Solis N, apparuicante Solfticium scftivumB» 

I L UcEM,finusEFM,<ft.grj5 '.6".ad FE, radium:itaEM. 

*'*575<f. 10QQ999*. J7**H- 

Ad¥E,4isi92>> quaetuncfuitccccntricitasSolis per /,ax. 
planorunu 

. • ■ . 

Exemplum Secundum. CopernicusannoN.C. 
15 ij. obiervavithxc tna punfta. 1. /I ; qumoctium autumnale. 
z. mcdium Scorpii. 2. a?quino&ium vernum : & invenit ab a> 
quinochoautumnali ufquead medium fcorpii dies 45. fcr.i 6. 
ltcm invenic aba-quinoctio autuirnali ufqi ad xqumoftium 
vcrnumdies i78.fcr. Pcrproblcmaautemprimumdie. 
bus 4j. fcrupulis \6. compccit a*qualis mocus 44. gr. $7'. fere. 
, Dicbus 17/. fcrupulis f^.compecitaxjualis motus 17 tf.gr.19'. 
. : dd 2 Qui- 
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Quibus itafcfc habeatibus rcpctaturcirculus Solis annuus 
ABCD, &fit rurfus xquinoctoum vernum A , autumnale B, 
Mcdium autem Scorpii fic C. Et conjungantur pun&a A&B, 
itcm C & D, recfcis A & B, fccantibusfefemutuoincentro 
mundi F, & circumferentiae AGC fubtendatur recta AC* 
Quoniam igiturdata eft circumferentia BC14.gr. 37'. Item 
BG A,i7$ gr.i*'. Item per fubtrattionem arcus BC,**.*7*ab 
arcu B G A, 1 76. i^.arcus C G A,i3 1 . gr. 42'. Itcm angulus B AC, 
ad circumferentiam BCfnbdupius 22.gr.! 8|.pcr 53.pvi.Trig. 
Itcm angulus apparcntis motus BFC,*y.gr.(quippe tota libra 
io.&dimidium fcorpii ij.) &ejus complemcntum ad duos 
re&os CFA,//y.gr.Etduoru CFA,&FAC,complemcntuad 
duosre&os FC A,22.iij atqulliexoppofito refpdderts circu- 
fercn tia dupla D A,* y gr.22'. quse copofi ta cu m circum feren- 
tia AC,i$i.*2.efficitDAC,i77.gry. Etquoniam cx his datis 
liquctutrumqjfegmcntumcirculi, ACB, &CAD, efle femi- 
circulo minus,ideomanifeftum eft,centrum in rcliquo BLD 
fegmcnto contincri. Sit crgo centrum illud E , per quod aga- 
tur dimetiens LEFG, ut fit apogeum L,pcrigeum G. Atque a 

ccn- 
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ccntro E, in re&am CD, ducatur pcrpcndicularis EK. Qui- 
bus ita praiftru&is haec duo qu i runtur. 

h Angulus apparentis diftantia: apogci Solis ab sequino-* 
dio vcrno :ncmpeangulus AFL. 

2. Ecccntricitas Solis FE* 

Iam datarum circumferentiarum etiam fubtenCe data? 
(unt; quippe dimidiarum circurnferentiarum finus dupltper 
7. p* 2. Trig. Nempe AC , partium \%i49$$o : CD, 12293522, 
quarumfcmidiameter ponituriooooooo. Primum igiturin 
Triangulo CK A.quia omnes anguli dati funr, una cum Jaxere 
ACinquiro indelatusCF,pcr2. planorumhocmodo: 

UtCA,iinusanguliCFA,4f gr.adCF,finuanguliCAF,22gr. 

707 106* 379^907. (18$ 

Ita C A, fubtenfa, ad CF, fubtcnfam 

1^249^0. 9796765* 

Dcinde CF,97^7^y. fubtraho a dimidia CD,ncmpe a re- 
&a CK, 922 6761& reftat FK. 19999 6. 

Poftea circumferentia? C A D , 1 7 7*5. complemcntum ad 
femicirculum 2.gr. ^'.colloco ex partc dimidiaad D,ex parrc 
alteraadC,utfitDFI,u 27 Quofa£toEK,eritiln(Ss arcu* 
DH,2 54^00. EtficinTrianguloEFK>notaeruntpra?terre- 
&umadK,lateraduoincludentiare&umFK &EK, Exillis 
jgitur porro inquiro angulum EFK,fiveLFD,per axioma pri- 
mum planorum, hoc modo. 

Ut FK , 19999 6. ad E K, 2 f 4 5 o o. i ta radius FK , 1 000 o o o o. 
ad EK, 127 1 5 2*4. tangen tcm anguli EFK,five LFD, 51.gr. 5 o'. 
i/".quoadditoadangulumDFAv*j. gr. fnamangulusDFA, 
a?quaturanguIoBFC;efrlciturangulusLFA,rtfgrad.50 , .i8'' 4 
quoangulo, temporcCopernici apogeum Solis, quoadap- 
parcntiam , diftabat ab xqufeio&io verno. Unde fubtra&us 

dd 3 qua- 
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quadrans^o. gr. rclinquitdiftantiamapogei Solis a folftilte 
xftivo 6.gr. fo\i8''.adeoqueoftendit locumapogei Solis in 6. 
gr. 5 o iS ". Cancr i. Copcraicus t uo cal c ulo invenit tantusu 
6}.gr.hoc cft, tf.gr. 40. min. 

Dcnique, quia in Triangulo E F K , pr x tcr duo latcra FK & 
EK, jam eciam omncsanguii noti funcnempe EFK,f 1. gr. 50'. 
/S". & ej us complemcntum F£K, 38. gr. 9 4fi!M re&us ad K, 
pro invcnicnda ecccntricitatc EF , diep pcraxioma 1. Trian- 
gnlorumplanorum. 

, Ut FK , finu s FEK , j8. gr. 9. 4** adEF , radium. 

6178815. 1000000. 
itaFK, \99996, adEF,/ijtf8o, 

Ergo ecccncricitas Solis temporc Copernici hrit 323^80* 
Copernicus rejcclis ultimis tribus notis, rctinct tantum 3*3. 

Exemplum Tertium. Tycho Brahc An. N. C. iy88. 
obfervavit ha?cquatuorpun6ta. 1. j£quinottium vernum. 2. 
mediurntauri.j.medium Leonis.-f jtquino&iumautumna- 
lc. Et invenit ab arquino&io verno, ufq* ad autumnale.fluxhTc 
dics \^6. horas iS \. A pun&oaucem vcrnali ufquead medium 
^ tauri,D.*6.H.2.M.$j. Dcniq,amcdioLeonisufq;adarqui- 
nodmm autumnaieD.4* H.9. M.40. 

Perproblemaautempnmumdiebus*6. H a.M. sj.fecun- 
dumcalculumTychonis, compenc arqualis mocus Soiis*^ 
gr.27'o#". Diebus 1S6.H. 18l.compec1caequalismotus.84. 

gr 5 '.24 f/ . 

Quibus ita fe habentibus, def :ribatur circulus Soliscc- 
ccncricusTHLO Et ficaequinottium vcrnumT,autumna- 
le L,Mcdium tauri QJirit cgro arqualis mocus ab jcquino&io 
vernoina?quino6tiumautumnaiearcusTHL,cjuiquccom- 
plcmcntum adintcgrum circulum arcus LOT. jtqualis mo- 

tus ab 
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tus ab aequino&io verno ufquead mcdium tauri-TQ. Con- 
jungantur deindc pun&aT & L, per re&am TL» Et a Q, pcr 
E,centrumunivcrii,ducaturre£ba QEP. Itema Q>ducatur 
percentrum eccentriciZ,re&a QZS.EtaZ,in EQ,perpen- 
dicularis Z V. Item a P;in LE, perpendicularis PR. Erit ergo 
angulus HE Q,diftantiaapr gci H,a medio tauri Q : rc£a vc- 
roZE,criteccentricitas, Quaeduohicquaeruntur. 

Quiaigitur notuseftarqualis motusab aequino&io verno 
ad autumnale: ideo notus eft arcus THL, 1 8*.gr. y'.24". cjufq, 
complcmentum ad intcgrum ciftulum LOT,i7f. gr. $*'.*«$". 

Quia item notus eft m o tus xq u al is ab $ qu i no clio verno in 
mcdiumTauri: idco notus eftarcus QT, motumillumre- 
prarfentans *y.gr, 

Quia dcniqj notus cft motus apparens ab xquino&io ver- 
ao in rnedium Tauri : ideo notus eft angulus QET , motum 
illu m r e p r zk n tan s 4 $ , gr* 

Porro, 
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Porro.quia notus eft angulus QET,*?.gr.notum ctjam cft 
cjus coraplcmcntum ad duos re&os PET, \j j, gr. 

Irem,quianotus eftarcus QT,*?. gr.27'„i/. notuseftct- 
jamangulusillioppofitus QPT> ad arcum QT, fubduplus, 
21.gr. 45'. 4 7". pcr 5 3.p. 1. Trigonometriae noftrar. Qui angu- 
lus QET,addi$us adangulum PET, cfficit 1$ 7.grad.4*'. 47'. 
Cujus complementum ad duos re&os eft PTE, 2 gr. i6\ iA 




Cujus duplum,*4. gr./ i'. io". eft arcus illi oppofitusLP, rurfus 
per/3. p.i.Trigonometri^oftra^Qui arcus LP.4* grad. $i\ 
' 26\fubtrac1:us abarcuLOTT17f.gr. $4.'. 36''. rclinquitarcum 
POT,i$i.grad. 22.10". Cujusarcus fubtcnfaeft lSzitfrt.du- 
plus ncmpefinus £1125)3*. arcusPOT.dimidii.tfj.gr.^i'.*''. 

QuodfiadarcumPOT, 131.gr» 22. 10". addasarcuTQ,4f. 
gt. 27J4'.etiam innotefcit arcus POQ^/7 tf.gr. 49'. 4/'. Cu- 
jusdimidiumeftarcus 8S. grad. 14!. $z \ cujus arcus finuseft 
S>pp6ijt. Cujus duplum /040*34.?. eft fubtenfa arcus POQ» 
nemperedaPQ^ lam 
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lam,in Triangulo PRT, re&angulo ad R , quia norus eft a- 
cutus a i T,zj.gr. 1 6'.i$. ideo data eft ratio latcrum tripliciter* 
Etquiaprxtereanotumeftlatus TP, 19002; +2. dabiturctiam 
latus PR,triplici; facilime autem, hac proportionc : 

UtPT,radius — 1000000$. 

Ad PR.finum anguliPTR $7*9701. 

ltaPT,fubtenfa — t$22tf6$. 

AdPR,iniifdempartibus .690716$. 

Pcr pr imum axioma planoru. 
Porro in Tr'angulo PE R , quia notus cft angulus PER , a% 
qualisanguloQET,4j.gr. EtlatusPR,^o7i68.faciiimcct- 
jam dabitur latus PE,hac proportionc : 

UtPR,radius — tooooooo. - 

Ad PE,fecantcm anguii RPE 14142130'. 
ItaPR, — — t 4 690716$. ... 
AdPE,iniifdem partibus — 9768210. 

Rurfus per pnmumaxioma planorum. 

Hoc vcro fegmcntum VE,py6 S210. 11 aufcratur abintegra 
fabtcnfaPQ./pppj^^^.rdinquirurfegmcntumEQj/o^^/jf. 
A quo fi rurfus auferatur dimidia fubtcnfa PQ , ncmpe VQ> 
W^/70.xclinquiturEV,J^7f?^/. 

Sed& angulus SQP, notus eft : dimidium nempc arcus 
SP,quiarcus eft arcus QOP , complementum ad femicircu- 
lum.Quia igiturarcus QOP,eft /7*.gr.*/.*^idcoarcusSP, 
cftj.grj-o'./6". AngulusveroSQP,/„gr.5sVS". Cujusanguli 
finus fine controverfia cft re&a ZV. Ergo rc&a 2 V, eft 
276696. /Pro quo numcro Tycho perpcram habet 276^91: 
quia non arcum SP : ud debebat : fcd finum illius arcus dimi- 
diavit.; 

Quia igitur in Triangulo 2 VE , j am nota funt duo latera 
circa re&wm , 2 V , 2 7 6696. & E V, 22 ?g 61. facilc etiarri inno- 
tefcetangulusZEV,&latusZE. Nam; 

cc l.Ut 
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I,Ut E V, 1*79*/. ad VZ , 2? 66^6. ita E V, radius /o oooo*#« 
ad VZ, tangentcmanguli VEZ , /2/37 8*6. Cui tangenti re- 
fpondetanguIusVEZ,velHEQ, jo.grad. )d.$7". Cuif/ad- 
dasangulum QET, *f.gr. emcitur angulus HET, ^5-grad. 
*o\ 57" CcciditigiturtuncapogeumSolisin;. grad.30'. 57' . 
Cancri. Nonin5.grad.30'. ut habetTycho, ex caufanuper 
indicata. 

I L Ut EV.radius /0000000. ad EZ.fecantcm anguli ZE V 
ts 72 66QQ.\t& E N ,227961* ad EZ, 3 5 85^. Qua: tuit cccentrici- 
tas illius temporis. Pro qua Tycho pcrperam habet $5 &*/*. cx 
caufa jam bis ta&a. 

Exemplum Quartum. Juftus Byrgius , Mcchanieus 
CaiTellanus,&Mathemaricusingeniof]ilimus,obrcrvavitan. 

j^gr. Solemhis tribus dicbus: nempe /3, Ianuar. 22. A pril, & 
7. Augufti. Etinprimaquidcm obfervationeinvenitlocum 
Solisi- grad, 7'. aquarij, Infecunda: //.grad. 26 .Tauru In 

tertia: 
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tertia^.grad,*/. Leonis* Tempusinrerpriraam&: fecun- 
damobfervationem fuitdierumpp* Tcli pus inter fccundam 
&tcrtiam obfervationem fuitdierum /07. Medius motus 
dicbus^p.coveniens cftp7.gr.3/.4*'.Mcdius motus 1-07. dieb* 
convenienscft/O). grad.27-.*''- Verusmotusdiebus 99. per- 
a&us tuit ?S- grad. iq\ Vcrus motus dicbus /07. pera&us fuit 
loi. grad. 16'. 

Defcripto itaq-, circulo Solis eccentrico FGIK. Sit prima 
obfervatio ad F, iecunda ad G , tcrtia ad H. 

Pcraequalcmmotum aprimaobfcrvatione adfecundam, 
notus eftarcus FC07.gr. 34. V*'. ejufq-, de Canonc fubtcnla, 
partium 15 0^70. qualium radiusEUitiwow* 




Pcr aequalcmmotum intcrfecundam & tcrtiam obferva- 
tioncmnotus eftarcus GH,/oy.grad. 27'. y/". ejufqjdcCano- 
ncfubtenfa /585^^98. 

Perapparentcm motum a prima obferyationc adfecun- 
dam, notus eft angulus GDF^8. gr./p'. 

cc : Pcr 
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Per appaicntem motum intcr fecundam & tcrtiam obfcr- 

vationcmnotus cftangulus GDH,io*.gr„/<* / . 

Pcr aggregationcm vcro arcuum FG& GH,manifeftus ru 
arcus FG H, 2 03. gr. 3;", cjufquc complcmcntum H R F,/j . 

Per arcum FG notum notuseftangulus GRF,adarcuni 
FG^iulsduplus^S.gr^/.j/.inTriangulo GRF. 

Item, perangulumFDG,notum<>8.gr./j'. notuseftcriam 
anguluscompiementiRDF,8/.gr,47.Etperaggrcgatumho- 
rumduommangulorumRDF, & DRF, quodaggregatum 
cft/jo.gr.2-8';aj?'. notuseft ctiam angulus tcrtius in Triangu- 
io RDF.nempe RFD>#.gr.3/'.38 ". 




Sicin triangulo HDR, notus eft angulus HRD , fubdu- 
plus adarcumoppofitumHG^.grad.^3'.j5 'A.Icemangulus 
HDR,refiduum anguli FDH, fi inde aufcratur angulus 
FDR,qui crat H.gr. */'♦ Angulus aurem FDH, erat /5^. gr. 2 y 

comple- 
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complementumfcilicetangulorumFDG, & GDH, perap- 
parentcs motus datorum.Ergo angulus HDR, eft 77. gr. 44'* 
Quijun&usanguloHRDjfr.gr.^.jj":!. efficir7io.grad.27'. 
tfl* cuj us complcmentum ad d uos re&os cft angulus RHD, 
tip.gr. 

Quiaigitur in triangulo HRD, noti funt omncs anguli, 
nota lunt etiam latera in partibus , quarum dimeticns circuli 
trianguloHRD,circumfcriptifit/ooooooo,nempefic. 
Anguli HRD, f*". gr. ?5"|. Sinus 7929849. HD. 
AnguliHDR,77.gr.^'. o'. Sinus 9771693. HR. 
Anguli RHD,«#. gr. 3-2'.*"^. Sinu&z^7P7^- RD. 
Itcm,quia in triangulo RDF, noti funtomncs anguli, nota 
funt etiam laterain partibus,quarum dimetiens circuli trian- 
gulo RDF, circumfcripti fit rocoocoo, nempc fic. 
Anguli RDF, 8/.gr.^/'. 0'. Sinus 9 #94^17. RF. 
AnguliDRF,^8.gr.^7'. 22". Sinus 7$22g$s- DF. 
AnguliDFR,^9.gr.3/' # $8". Sinus7<fof /**. DR. 
Porr6,intrianguIo RHD, cupiolatusHR,habereinpar- 
tibus,quarumRD,eft 7 607 144. &RF, 9894S17. Dico igitur 
per fecundum axioma planorum : 

Ut RD, 7 607 97 * > adRH, 977**93- 

Ita RD , 7607T44, ad RH , 9770622, 

Iam igitur in triangulo FRH habco duo larera FR, & RH, 
in iifdem partibus.nempe ¥^9^94^7- & RH,j 776622. 

IneodemtrianguloFRH,habeoangulum FRH, fubdu- 
plumadcircumferentiam oppofitam FGH, quae circumfe- 
rentia fupra invcn ta eft, 20}.gr,2'.}f. £rgo angulus FRH, eft 
iif.gr. 3/. 17'h 

Inquiro igitur rcliquos duos angulospcrtertium axiorna 
planorum, hoc modo : 



ce 3 Latus 



«2 PROBLEMATUM AsTRONOMlCORUM 

LatUS FR. 9894*37' 

LatusRH, 977062*. 

Summa. i90O$4)9. 
Difterentia, 12421$. 

AngulusFRH, /01. grad. ]t\ 17 

Summareiiquorumduorum 7&.grad *S'.4*~. 

Dimidium. #.gr. /*,*^.Tang, $16720$. 

Dico igitur: 

Ut i966$4W* ad 12421^. ita §167*09. ad ^87, tangcntcrti 
anguli o.gr.i/W^.Quiadditusaddimidiumangulorum que;- 
fitorum 30.gr*i4,2 i.efticit angulum FHR, cx duobus quxlitis 
maximu ^j.gr.^/.y .Demtus vero idem angulus o. gr. /7'. 4. 
abeodemangulo39.gr. /4'. j/.relinquitanguluin cquxfitis 
minimumHFR,3£gr.56'.37 . 

Noto autem angulo HFR , notus cft ctiam arcus HR , du- 
plum ncmpe anguli HFR,77.gr.f 3.1/, Quo arcu HR,77.gr. 
53 demto dearcu HRF, i$6. gr. 57 ,2$. relinquiturarcus 
RF, 7p.gr. 4'.u".Qui additus ad arcum FG,P7.gr.3*'.4*' # effi- 
citarcum RFG,i7*.gr. 3/. 5$*''. Cujus complementum adfe- 
micirculum cftarcus Gl>?. gr.2i'.$". cujus dimidium cft angu- 
lusoppofitusGRI>i.grad.*o'. 32 1. Cujus finuscflrectaEN, 
29242 i.Qua nota.re&a DN.porro inquiritur hoc modo* 

In Triangulo FRD,nota eftratio latcrum : c fuperionbus. 
Atqui jam etiam Iatus RF, notum cft , in partibus quarum fc- 
midiametercirculi eccentrici fiz 10000000: atqjadeoinparti- 
bus quarum EN, fit 292421. Nam arcus FR,notus eft, 79.gr. 
4, 11 . Nota igitureftetiamfubtenfailliusatcus, nempedu- 
plus finus arcus dimidii, 39. gr. 32'. {{. Qui finus cft 6365471. 
Ergo fubtenfaFR, eft "7309/0. Itaqucper fccundum pk- 
norum, dico: 

Ut 
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UtRF.finusanguliRDF. l'?44/7* 

AdRD,finumanguliRFD. 7607144. 

I ta RF > fubccnfa 1 2730250. 

Ad RD p in uldem partibus. 9717)44. 

Ca:cerum,antea datus efl: arcns RF G,i7^.gr. 38'. $f* Cujus 
dirnidiu cft 8<P.gr.i/. zy\ Cujus finus eft RN,vcl NG,?w'/£> 
Undc fi fubtrahas rettam RD^S^y 4*,rclinquitur re&a DN 
20S 274. Qua nota porro dico : 

Ut DN,2^8^7^. adEN, 2^242/. itaDN,radius. xooooooo. ad 
EN, tangen,tem anguli EDN, 14040206. cui tangenti compe- 
tunt j4.grad.32.28". Ergo angulus KDG,cft 54, grad.32'. zS\ 
Pun&um autem G, erat n.gr..* e\ tauri,hoc eft,4/. grad.26.ab 
arietc. Adde ergo : 

4i.gr. 2*. 

y^.gr. 32'. 2%". Etinvenies* 

F^gr. 58', *8". 

Ergo apogeum illo temporc fuit iny. gr.j 8'. 28". Cancri. 

Denique, notis in triangulo plano re&angulo DE N, duo- 
bus latcribus & omnibus angulis , ad invcniendam eccentri- 
citatem DE, porro dico : 

UtDN, radiusww*. ad DE, fecantcm anguli EDN, 
17*37852. ita DN,in partibus quaruEI>fit 10000000,— 108274, 
ad DE , in iifdem partibus 351*1?. 

ErgocccentricitasSolis illo tcmpore fuit 3^0/p.partiuro, 
qualium radius ccccntrici fit 10000000. 

PROBLEMA NONUM. 

VicrHmciviliumintqualitttcmcorrigcre. Cop. lib. 3. cap.26. 



Dies 
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Dies civiles fquos Copernicus vocatdies haairales. ) inar- 
qualcs efle.adprimurnprobicmalibrifccunclidiximus.Cor- 
rigitur autcm ifta inasqualitas hoc modo. 

Primum^fintinpromptu mediusmotusSoliscompofitus, 
hoceft.medius motusO>aba?quino&iovernomedio: &afcc 
fio rec"ta veri loci Solis abarquinoftio verno apparete : tum ad 
tempus datum, tum ad radicem temporis dati. 

Deindcmcdium motum minoremfubduc a majore : fimi- 
literque afcenfioncm je&am xninorem ab afcenfione jx&a, 
majore. 

Quo fa&o , fi differentia: mediorum motuum &c afcenfio- 
numreclarumfuerinta?quales,tempusquoq-,cft arquale. 

Sin autem : cxceflus quidem difterentia? afcenfionum rc- 
ftatum eft ad tempus datum addendus: exceiTus vcro medto- 
rum motuum eft ab eodem tcmporc datoauferen Jus. 

Caufa eft in promtu. .Quia difterentia? illa: mcdiorum mo- 
tuum &: afcenfionum re&arum nihil aliud funt, quam oftcn- 
lio,ucrum medius ,an verus motus Solis tcrminum dati tcm- 
poris (fi motus uterq; in arquatorcab V, verfus cenfcatur.^ 
prxtercurrerit* Q uod Ci ergo verus motus, fi vc afcenflo ejus 
refta prxtercurrerit: tempon dato exccflus necetfario cft ad- 
dendus : & contra. 

Exemplum. 

Tempore N. C. mcdius motus O, ab a?q. m. fuit 27%. /. 

VeruslocusO><ibaeq. vero 279.17. 
■ej ufqu e afce n fio R , * 80, rf. 
Temporc fupra dato mcdius motus Q, ab #q. m. erit 

10749. 

Verus locus 0>ab a:q vcxoioy.^. 

£jufq;afcenflo rccla. — 109.2^ 



Calcu- 
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Calculus talis eric 
Medius motusftf. C 27iJ.gr. 2\]A,R,veritnocus*i8o. gr. 6. 



Mcdius motus nofter 107. s9- 



AR, verimotus.109. 2f. # 



DirTerentia /70. 3. Differenciai7o. 41. 

ExceflusdirTerenturafcenfion^mR. o. ^8. 

Hic ex cefl us efl addon dus ad ho r as d u as fupra datas. 

ConvcniuncautemringulisgradibusvEquatoris^.fcrupu- 
laprimauraus hor.r, Nam 

Uciy gr.ad6o.(cr.hor.itar 4 gr # 

Ad4. fcr.hor. W 

" Ergo 3 8. primis convcniunt 2'. 32". fcrupula horaria. 
Nam 

yci.gra d^ad* itao.gr. ?8. 

A 24". 50'". * 
& tf, 
juL*V*a,* 

Ergo tempus fupra datum, & per hoc problcma corre- 
ftum, fi ve xquarum, efb 

Annuusitfoo»diesio.Iunii.horaP.M*'.p M . 

Quantum igiturSol proprio motu intcrim cmenius eft, 
dum 2', 32". unius horx afcenderunt, tantum ipfius motui, 
pcr problcma fextumreperto,eft addcndum. Conficitau- 
tem Sol fingulis horisduo fcrupula pnma, & 2 8. fcre tertia. 
Narru 

Uc 24- horae ad motum diurnum, c<>\ 8". 1 1*.*!*', ita 1. 

6. 14-47* 2*50- 

J. 7.13.31.2*. 
/. Ad — 2". 27. 50. 2 8. 

Ergo hora nulia,fcrupulis /.3*".conficit 6'\\4"\ 

f f Nam 
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NaiTL. 

Uc i. hor. a d2".i8'*.o"'.ita o. hor. 2. gf^ 

4* 



ad 6"'. iT'. 

Nihil autcm in motu Solis habent momcnti f\ \4 m . 
Ergoiftaadditiohictuto neghgi potcft. 

PROBLEMA DECIMUM. 
% 

Data diferentu meridianorum 3 differentiam horarum inteSigere, 
&contra. 

Re^ula. Si Iocus Gt oricntalior , addc diiferen tiam lo«- 
gitudinis, in tcmpus convcrfam,adhorasdatas: fi fit occi- 
dentalior,fubtrahc. 

Oricntalior autem eft locus, cujus longitudo eft major: 
lccoatnL 

Exemplum Longitudo mcridiani Cracovienfis , ad quc 
noftrumquoq; cxemplum cx fententiaCopernici hactxnu* 
fupputavimus,eft 4/gr. 30. mimirorum. 

Ac longitudo mcridiani Hcidelbergenfis cft tantum 50» 

grad.^'. 

ErgoHeidelbergaeftocridentalior,, 

4j.gr. 30'* 

Differentia antem 30. 4S- 
Longitudinis cft 14.gr. 4*'. 
uibus gradibus & fcrupulis refpondent H. o. fcr. S9'- 
% 

Nam 
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Nairu 

5Jc i . gr. ad 4. ita14.gr. 4u 

I M ____ — 

Ergo qua? Craco vise eft hora ufualis 2. P. M» ca Hcidclber 
tgarefthora i.gr. 1'. P. M. >z 

Nam fi dc 2 . h . o'. 
Subttahas o.h.f*'. 
Rdinquuncur/.h.i* 

Sic cx diverfis meridianis, diverfasapparcntiarumccelc- 
ftium horas : &: concra, ex diverfis apparenciarum cce^eftium 
Jioris diverfos divcrforum Jocorum meridianos indagare po- 
tcris. Atqj hoc fundamcncum cft obfcrvandarum longitu- 
<linum, prarcipuorum ifl cerra locorum. Sinempeobfcrvc- 
Jtur, quocahora cadem Eclipfis Lunaris.aucalius quifpiam in- 
£gnis mocus apparueric in hoc, vcl illo loco* 

PROBLEMA UNDECIMUM. 

DifiantUm SolU k ecritro terr*fitpput*rz^>. 

• • 

Diftantia Solis a ccntro cerrae maxima EN, perEclipfes 
repcrca eftfemidiamctrorumtcrrx 1179. 

Hinc reliquae diftantix Solis a cencro terrae ica fuppu- 
tantur. 

Si Sol fic in perigeo , adcoquc diftancia ejus a cencro cerra; 
minimaER. Quia KR,eft talium partium 9676750. qua- 
iium£N,eft 103^250. pcrprobltnufcxtum, Idcodico: 

ff 1 Ut 
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D 



Ut EN, io3«»3*jOi ad fcmidLri7^,itaER,5^7^7Jo.ad 

femid. iitfj.p. 51". 
Si Sol n eque in apogco, ncque in pcrigco fit; Verbi gratia, 

fi ad O, confiftat: 
Primum colligo, ut femper in promtu habeam fernidia- 
metros radii eccentrici L O , hocmodo : 

UtEN,io}^5o.adfcmicL/i7^ iraLN,velLO,iooooo^ 

adfcmid. /142» 4'.$*". 

Deinde,pro invenienda diftantia Solis a centro terrx E O, 
dico per axioma (ecundum. 

Ut 
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• ' UtLEO, < f. 3i|. adLO > femid ,iraEL(Xg,g r t 4y. 
Sinus i+Szyo. 114*. Sin.i;;^ \8. 
ad femid. rerr*. 

PROBLEMA. DUODECIMUM: 

PdralUxcs SolU fupput*n~j. 

Hicduorcquiruruur.i.diftantiaSolisSvcrrice.incirculo, 
quiper polos honzonris. j.diftantiaSolis acentroterra?,in 
linea re&a a centro tcrra: ad Solem dufta. Diftantia Sohs 
a vcrdce, fi non fit in ipfo horizonte , rcperirur per problema 
oftavum libn primi.Er erit ad rcmpus fupra datum i^.gr. 5 1'. 

Diftantia Solis a ccntro terra? reperitur per problema pro- 
xime prarccdcns.Et erit ad tempus modo diclumi/7^ fcmi- 
diametrorunv terran 

Hisduobusdatis, parallaxis Solis facilc fuppuratur maxi- 
maquidcm, quxcircahorizontemcontingit, pcraxiomai. 
planoruaa, hoc modo : 




1 
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Ut GD, 11784. fcmid. terr* ad DA, r. femid. tcrrar. it* 
GD. radius /ooooooo* 
/ Ad D A, 8*8 j.finum anguli D G A,z'. §sf m 
CanerasverQ.velpcraxiomaj, hocmodo. 

LatusDF, H78|. femidiametritcrrae. * • 
LatusAD. — 1. femidiameter terra?. 

Summa H7$|* 
Differenria 11 77^. 
Angulus ADF, V-gt. f/. 
Compl.adz.rcftos /50. 9* 
Dimidium — 7Tgr- o".Tangcns2 751 6877." 

Ergo : 

Ut 117 9i> ad 1177I. ita }j j 1 <J 877. 
Ad ^74* 326*. tangcntem anguli7 j. grad.*'.2",qui fublatus 
<deangulo 77. grad. 4'. 30". relinquit parallaxin Solis AFD, 

o.gradX/8". 

Vclperaxiomaprimum,hocm6do. 

ADF, 19. gr. $ i'. Sinus LF, 4977 3™- 

Sinuscomplcmcnti LD, ^67^14* 
Sinusmaximxparallaxcos AD, 8485. Subtr. 

AL, 8^48/9. 
Ut AL,SlA*S;s,ad LF, 40773^ ita AL, rooooooo. ad LF, 
574*268. tangentemanguli LAf . 2p.gr. 52'. *8". Aquodem- 
tus angulus LDF, 2<>.grad. $1. relinquit angulum A FD,o. gr. 
1'. 28". ut ante. 

« 

PROBLEMA DECIMUM TERTIUM. 

JjtuomodoparalUxis S^lk^longitudincm^ vclUtitudincmcmm*- 
tctfflcnderc, CopMb. t.e*p**f. ' 

Si ver- 
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SivcrticalisperSoIemtranfiensficiple Signifer, tota pa- 
rallaxisin longitudincmtranfit: eamqj minuitinquadranre 
Signifenoccidentali , augctin quadranteoricntali. Sitcnim 
Meridianus,idemq$colurus (blftitiorum ABCD.Horizontis 
femicirculusoccidcntalis AED. jEquator CE. Signifer, i- 
demqjcirculusverticahs BE, polus ^quatoris F, polus Si- 
gmferi A, Locus Solis ad CparallaxisGH, longitudo So- 
fis EG. 

Mamfeftum eft longttudinem Solis EG , pcr parallaxin 
GH,quoad vifum minui arcu GH Nunquam autcm hoc co- 
tingerepoceft , nrfi clevatio poli par fir maxima: dcclinationi 
Sohs,& folftitiumpoloproximuminmediocceli exiftar. 

^Si vcrticalis per Solem tranfiens llt Stgmfero rcctus,tora 
parallaxis in hmtudincm ttanfit: atque aded latitudinem ali- 
quam auftrinam SoH conciliar. 

Sitenim Meridtanus ABCD^HorizontisfemicircuIusoc- 
cidcntalis B E D. j£quator A E C, Srgn«fer P QR , polus 
jEquacoris Epolus Sigmrcri G. polus Horizoncis T,Sol ad L 

parailaxis 




Digitized by Google 



Probi,em4TiUM Asjai^roMicoiutM 

- - 




<j>arallaxis Solis LM, verticalis per Solem tranfiens TLS. x Si- 
gniferorettusadL, QuiaigiturverticalisTLS,cft Signife- 
xo re&us, ideo pcr polos cjus cranfit : per/7. p, /. Trig. Quia 
autem vcrticalisTLS, pcrpolosSigniferitranfit,idc6eIlu- 
nus e circulis laticudinam :,per principia fphaerica : acproin- 
de totaparallaxis*LM,eftquafi latitudoSoIis auftrina. 

^ Sivcrticalis per Solcm tranficns fit Signiferoobliquus, 
parallaxis Solis parrimlongitudinem cjus muuc, partim lati- 
tudinemaliquainauftrinam ipfi conciliaL 

Sintenimcxtcra, utantc, (ed verticalisTLS, per Solem 
tranlicnsjamfitSigniferobbliquus. Etfixparallaxis LM, ac 
perlocum Solisvilum M,tranfeatcirculuslatitudinisGMN, 
angulisadNre&is.perprinqpiafphamca, Manifeftumeft, 
longttudinem Solis QL.hocmododiminuiarcuNL, &So- 
lcm videriinlatitudinc auftrina NM. 

^ Anautcmangulusfectionisvcrticalis fie-fignifcri, ncm- 
pe angulus TLP,fit rcctus an obhquus,id ita-cognofces. 

Nota 
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Nota cftaut efle potcft per .anteccdentia problcmata 
afccnfio rc&a Solis QO, quae compofira eum arcuhorario 
dato O A,conftituitarcum QA,cujus complcmcntum ad fe- 
micirculum cft arcus QC. Quonoto, quia inTriangulo 
QCR,pr£tercactiamangulusmaxima?declinationis € QR 
notuscft,&angulus adC, re&us : ideo dico : 

I. Ut radius ad tangentem C QR , i ta finus QC , ad tan- 
gcntcmarcus CR, cuiex oppofitdsequatur arcus PA, quo 
dcmtodearcu AT,(quiarcus par eftclevationipoliDF.)re- 
linquiturarcusTP,perax.2. fpha?r. 

I I. Notis m Triangulo QCK.iateribus QC,&CR,inclu- 
dcntibusrcdum QCR,inquiro latustertium QR,peraxio- 
ma quartum.Idq; compono cum longitudine Solis data QL, 
Unde innotefcit complemcntum ad femicirculum LP* 

III. IncodemTrrVjguloQCR,dico: 

Ut QR,finusad QCR,radmm,ita QC,finusad QRC, fi- 
num per ax.j.cui angulo QRCex oppofiro arquatur angulus 
LPT,per yy. p.i. 

gg iv.iu 
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IV. UtLT,adLPT,itaTP x adTLP,pcrax. 3.fphxr. 

Exemplum. Ad tempus fupra datum longitudo Soiis 
QL,erit loj.j^-Sfh declinatio LO,*z. gr. if. 44". afcenfio» 
rc&a QO, /o^. gr. 2 4. 4o%angulus horarius LFT , five arcus 
O A,rclpe£tu Mcridiani Heidelbergenfis ij.gr. \$\ Quas duo 
fimulfumcaefficiuncarcum QA, 1*4. gr.41'. *o". cujuscom- 
plementumad femicirculum QC, cft tf.gr. 18', 20". Angulus. 
autcm maximx dcclinationis C QR»eft 23.gr.-2 8V 

Dico igitur^ 

LUc radius ad tag.C QR, ij.gr. 2 g: ita finus C Q^;. gr. 1 8'. io\ 
10000000- 4^mo8- $21.1992.. 

Atff|ftf9£J7. tangcntcmarcusCR,/^.gr.}8 , 35". pcrax.^ 
fiibtra&o autem CR , hoc eft, AP, de dcvacionc poli AT, 4?» 
gr ^ 5'. rclinquitur arcus TP, 1 9 gv.s.6'.if+ 




iicr; 
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II. CKitp.gr.jf.K". — i9.gr.s/js'. 
QC.ff. 1S.20. — 14. 4t 4-0. 

74- ft.fS* $4- 8t246tf. 

*S- S- S- — — 2S9*S y. 

10-721^06. 
$i6o7S1* 

Sinus arcus } 1. gr. 2 5'. cujus complementum 57.gr.;? 5'. eft 
arcus QR, Qui arcus compofitus cum longitudine Solis 
QL,efficitarcum RL, i<fy gr. 3/. 37"^. cujus complem. adfc- 
micirculum eft arcus LP, /4. grad. *S'. zt% per axiom, 4» 
fphasric 

III. Ut QR,j7.g r. M'-adC Q R, rad.ica QCjy.g r 1^.23". 
$441710. /0000000. Sizrp^t. 

Ad QRCfiveLPT, 97*0-2. {inumanguli 7tf.gr. 53.55'. 
per axiom. 3. 

IV.UtLT ^pgr.ji.adLPT^^ gr.y^^o^taPT^^.gr.yoiz^ 

4977* l °- 97^0199. 45^08*4. 
Ad^7<J(j^84.fmumanguliTLP,77.grad. rftff.pci 
axiom.£. 

Ergoangulus TLP, fettionis verticalis cum Signifero in 
hocexemplo non eftreftus: acproindcparallaxis LM,par- 
tim longitudinem , partim latitudinem Solis mutat, Longi- 
tudinemminuit arcuNL, latitudincm auftrinamSoli con- 
ciliat, arcum NM, quiduo arcus porro facile xeperiuntur, 
hocmodo. 

In Triangulo NLM. 

I.UtLNM.red^adLMjparallaxin/.i^.iraNLM^/.gr.j^.^'. 

10000000. Sin* 4264. 9j666%4. 

Ad 4i*4> finum arcus NM, i'.z6 ". qux erit vifa latitudo Solis 
auftrina ad tempus fupra datum. 

gg H.Ut 



2)6 Problematum Astronomicorum 
I L Ut Tag.NLM,77.g r. $ f. j j ". ad rad. 

45^826". IOOOOOOO. 

Ita tangens MN, r*. 

Adpi6.finumarcusNLi8'.quiarcus 
fubtra£fcus a vera longitudine Solis 107. 
gr.ytf^f.relinquitvifam longitudine 
Solis 1 o 7-gr. 5 6'. i<>"f . pcr ax. 

PROBLEMA XIV. 

Data vera Mametro Solis , 004 r# aty?ir- 
//4 Solis a centro terr*> apparentem diametrit 
Solis per ntmeros invenire. 

Vcra femidiameter Solis fecundum 
Copcrnicum cft femidiametrorunu 
terrxf.gr.j/.fere. 

Diftantia autcm Solis a ccntro tcr- 
ix ad tcmpus nuper conftitutum crit 
117 8f .fcmidiametrorum terre, per pro- 
blcm. 12. Dicoigitur: 

UtKD, /17 4 adDCy.gr. 2?. 

707io.fcr. $ij.(ct. 

lta KD 1 radius iooooooo» 
Ad DC > ^2^5. tangcntem anguli 
DKC, 15'. S4*. Ergoapparensdiamctcr 
SolistumcritiA48". 

F I N I S. 

BAR- 
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BARTHOLO MJEI TlTlSCI 
Grmbtrgenfn 

PROBLEMATUM 

ASTRONOMICORVM 

LlBER QUINTUS» 

De motu Lun* proprfo. 
P R O T H E O R I A* 

SOL ur.icumhabet motum,nempelongitudinis. Sempcr 
cnim verfatur fub Ecliptica, Reliqui planctai duplicem 
habentmotum^unumlongitudinis^alterumlatitudinis. Na 
ut via Solis adyEquatorem eftobliqua: ita vi* reliquorum 
planetarum ad viam Solis funt obliqua% Igitur Lunx & lon- 
gi tudinis & latitudinis motus feorfimeft explicandus.Motus 
longitudinis Lunx eft ab occafu in ortum, ut omnis ommum 
ftellatummotus ptoprius. Etfiautem perfe proculdubioeft 
arqualis: nobistamen apparetinarqualis. Caufamina?quali- 
tatisaliialiam excogitarunt. Copernicusaffingit motuilon- 
gitudinis Lunae duos epicyclos. Iuxta cujus lententiam, fit 
circulus mundo concentricus, at Ecliptica; pro latitudine 
LunarobliquusGCHKjcentrumejus&fimulcentrumterrx 

D. Dimetiens FEDK, epicyclus primus AB.fccundus EF. Et 
centrum quidem epicygliprimiC, moveaturfecundum or- 

gg j dinem 
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dinemfignorumaC,inH, fic ut tcmpore roenftruo toturn 
circulum CHKCobeat. Centrum vero epicych fecundi A, 
in circumfcrencia epicycli primi moveatur motu contrario 
ab A,in G, pauldcclerhis, quam centrum epicycli primi. Lu- 
na denique ipla , moveatur in circumferen tia cpicycli fccun- 
di ab E, in L, motu ad motum circuli CH, duplo: fic, ut 
quando linea FED , eft cum loco Solis medio (hoccft, 
in conjun&ionibus & oppofitionibus Solis &: Lunx. ) 
LunafitccntroCproxima, hoceft,in E, conftituta: inqua- 
draturis autem rcmotilfima, hoc eft, in F, conftituta. His ita 

pofi tis, 
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pofitis, motus longicudinis Lunxdeclarari,&:rati© apparen- 
tis circa motum illum inacquali tatis reddi potcri t.Me tus lati- 
tudinis Lunx nihil aliud eft,quam motus nodorumE cli p ticx 
&cireuli obliquiLuna?: quos nodcs vulgo vocanc capuc & 
caudam D raconis. Movencur aucem illi nodi contra iigno- 
rum ordinem, prorfus, uc nodi Eclipticx & jfcquatoris. Itaq 
hic nullanovatheoriaeft opus* 

PROBLEMA; PRIMUM. 

CMediumfive aqualemwotum longitudtnu Luna aSole (hoeeft, 
imtum punflt C in H.&c.) ad quodvts datum temfus coUigerc. Cop. 
Ub. 4. cap. 41. 

Motus longitudinis Lunar,ut &rcliquorum f.planerarum, 
primumdcducicuraSole. Deindecollarioncfa&a cummo- 
cuSolis,facileejuslocus, vel a priraaftellaAriecis, vcl ab a% 
quinoctio vcrno reperitur. 

Eftautem periodus curfus LunxaSoledierunup. fcrupu- 
lorun^jo". 7"'. ^.sf*» 

Undc conficitur 
Motuscjus annuus i\i^.Q.gx.^j' ^o 1 '' .2s"\ 
Motusdiurnus — 12.. 2^21.41*31. 
Mocushorarius — ^0*28. $6. 44. 
Et fuic ccmpore N.C.mocus Lunae a Sole 3 . 29. gr. 58. 
Exquibusica fumcis , xqualem motum Lunae ad tcmpu^ 
(upra datum colligo ho c modo*. 

1 1, Scx, an. Sex. anni. 

— / \ 14*. p\i7-gr* 22 *36". 2f . — 26. 40. 

2\.4J. IZ.27. }2. S. 20. 20.20. 
6. 10. 4S. 6. f j. 2. $. $ . 20. 

40. 26.24. H> 4- i^. J, 

ILSex* 



249 Problematwm Astronomicorum 
II,Scx.d. Sex.djcr, 

3*. 34. 20. 4 JJ. 30.30. 
$. $. 4S.20.4S.30. $. $. 
j. 9. j7./^J7.^Nota6\jo™fcrupuIadie- 
» $. $.43. j0.^erumfuntJ\3J'\tcrupula 
u 047.13. 27. horaria pcr <:orrc&ione 
/. 13. J, * o.insqualitatis dicrum civi- 
4- 3- **.Hum lL^probl^.rcperta- 

/. 4S. 8.36.12.4$. Motusdierum. 
o.$6. 42. $1, 6. 0. Morusannorum. 
3. 2o. $$. Radix. 

/• t* 4 g r *9 - *f* Summa. M#tus x- 

qualis Lunaca Solcad tempus fupradatura. 

PROBLEMA SECUNDUM. 

JEqualcmmotum anomaiU/unaruyfive tquatcm matumepicycli 
primi , ncmpcfuncli^A, in G y &c. adqtwdvu datum tcmpus invt- 
nirc. Cofcm.Ub. 4.caf.4. 

jtqualis mofus anomaliae Lunaris, five Epicycli prirai 

annuuscfl: — fW78.gr.4j'- 5>"- 7"'-»S""- 
diurnus — 13. 3. 5i. 5 7- U 
horarius — — ?J. 29« 44- 

Et tuictcmpore N. C. 3'. 27. gr. 7', 

Hmcprotemporc datomotus asqualis anomaliae lunaris 
coili^icur hocmodo: 

* • 

L Sex. 
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I. Sex.an. i 

/. — t.if. 2i.43.gr j.f.tf*. ~ Jgg, 

*4. 20. S4. 23. 2.2$.* z*. 20. 

*.37.l*.3$- 4$*6.t$.' s** 
26.3.9.34. 212.2$. r. 

26. 20. 34* 29.2.2$. 
• » 

* 4j.ti.29. 

II. Sex.d. Scx.d* 

jp.ti. 41 sr. 3. 

4*4*. S 30.19. 

1. $. t* 204$, $. 

6. ?t. $6. s*3§. 

/• $.19 194$. 
♦ *JM*. 

+**<grjf- 'Wj". Motus dierum. 
r.#. 42.1**39. 0. Motus annorum, 
t*T. 7. Radix. 



fi+.gr. 27'. 14.2'". 9"". Motus arqualis ano- 
malia?lunaxisadtcmpusfupradaturo» 

PROBLEMA TERTIUM. 

jEqH*Ummotum cfiycU ftMnJi y nempe puniH £, <verfut L. 
repcrtre^. 

^Equalis motuscpicydi fccundi^win Protheoriadixim 9 ,. 
cftada:quaiem motumLunxduplus. Acqui squalis motus 
Lunsead tempusfupradatum erat,, 

• • * nh Ergo 
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Z4fi, Problematum Astronomicorum 

Ergo x qual is m o tus cpicycli fecundi, ab E in L, ad tcmpus 
fupra datum, abjeftis intcgris circulis,e(t 

ldcft: 

PROBLEMA QUARTUM (, 

* 

rr$JlhdfhdrefisefUycli/ecund$/uffMtdre. Coftm iit. 4-c*f. it* 




ProfthaphzreGs epicycli fccundi , cxempli gratia , eft an- 
jmlus ACIvcl ACO.adqucm invenicndumpr i ter arqualem 
motum pundiE,undcinnotefcitangulusEAi ,proriusutin 
Sole, h*c duo requirun tur. 

u Notitia mediae cccentricitatis Lunar, five notitia radii c- 

picycli primi G A- 



i, Noti- 
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». Notitia differenti* inter mediam & maximam eccen- 
Tricitatem Lunx, fivenotitiaradii epicycli fccundi AF, vcl 
AE,velAI. 

Statuit autcm Copernicus maximamecccntricitatemLu- 
-na?,fiycrc6tam CF, eiTe partium i}?4 qualium DC,fit 10000. 
Minimam ver6ecccntricitatcm,fivcrc&amCE,efIe parcium 
carundem 860. Eft ergo media eccentricitasCA,partium 
1097. differcntia intcr maximam &mediam ccccntricita- 
tem AF, velAE.velALpartium .237. 

Quibas itahoc locofumtis (demonftrationes enim Co- 
»pernici huc tranfcriberenimis prolixum foret) mTnangulo 
CAI, notafuntduolateraCA, & AI, includentiaangulum 
notum C AI.So! vo igiturTrianguium C A J,per axiomaj.pla- 
norum hoc modo. 

CA, 1097 |MotusELFI,34^.gr.^'.pcrprobl.5* 
AI, 257. ComplJE,velIAE, 10.11. 

Summa 1334, Summaangulorum A,&C,i^.3^. 

Differentia $60. Dimidiumfummx S4.49.30". 

Ut fumma laterum C A, bc A I, ad differentiam eorundem. 
1334. 8do. 
Itatangcns «f4.gr. 49'. ?o'\ 
/10415Z49. 

Ad 7ii8i244.tangcntcm anguli <f2.gr.o'.u".quofublatode 
•angulo84.gr,^9'/o".rclinquiturangulus,quaefitus ALI,2.gr. 
49. quiangulus quiaconfiftit citramediummotumepi- 
cych primi, fivepundi A , idcirco eftab codcmmcdiomotu 
aufcrendus: & hic , &. m toto femicirculo poftcriorc FIE. 
Atin femicirculo pnore ELF, efletad medium motumad- 
dcndus. 1 , * 

. Atquimediusmotuscpicycli primifuprairivcntus» , ; v 

hh 2 NGA. 
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14* . PROBLEMATUM ASTRONOMICORUM^ 

NGA,erat — jj*. 
ErgofiindeauferasFCl,fivc OA, *.gr.4?.i?» 

Kehnquitur verus motus 

epicycliprimi NGO- *u 57'TT*« 

Ejufquc complemcntirmadintcgrum circulum ON, 10 tl 

£thajuscomplcmcntumadrcmicirculumOP,7i.37.n . 

PROBLEMA. QUINTUM. 

Ecccntruit4tcmLHn*,fivei*mtit4tcmr*dtiefty 
tum tcmpus invenire^. 

Ecccntricitas L u n x ad datum fupra tempus erit rcfta CI 




Iam in Triangulo C AI» pcr problcma precedens noti 
funtomnesanguli, &prgtertalateraduoCA,& AI. Igitur 
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ihde colligo latu$ tcrtium: per*. axioma.Triangulorum p!a- 
norumhocmodo. 

Uc ACI,*:grad . f/. ad ' AI,itaCAI,io.jr. 



4PJJJJ. 2)7. 1796607. 

Ad Cl,8rfj.fcriL 



SEXTUM. 



trtjthtfkdrtfis cficycU frimfiff 




Pro fthaphacrefTs epicycli primi , verbi gratia , cft angulus 
CDI, qui an g ul u* & ipfe rcpcritur pcr axioma 3. hoc modo. 



■ 



hh 3 



In 
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X^6 PrOBLIMATUM ASTRONOMICORUM 

In Triangulo CDI, nota funt : 

i. Latus CD , loooo. 

- 

i.Latus C I » $6y pcr problema f . 
eorumq}Tumma io8£y. 
Et diffcrcntia 9137. 

3. AogulusDCI,7r.grad. jy\ yj". fere pcr 

problem. 4» 
Et reliquorum duorum fumma ro 8» jj. jf« 
cjulquc fummae dimidium 5 f. i 1. jf. 

.Dico igitur: 

Uc fum ma C D,&CI,ad diffcrentiam:ita tangens ^f.gr.n^. 

Ad u6 507^ tangentem anguli 4?. gr. ji'. quo iublato 
deangulo^.gr,ii\y|.rciinquiturangulusCDI,4.gr/-,<p'.2^ 
quiangulus, quoniamultra lineammcdiimotus Lunx CD 
confiftir, ideo cft ad mcdium illum Lunx motum addendus; 
ut femper in fcmicirculo pofteriorePLN. Auferendus autem 
cffet, in femicirculo priore NGP , quia tunc citralineammc- 
diimotus Lun« CD, confiftcrct. 

Mcdius motus Lunar. 5 ^.gr.^^j •}% pcr probU 
Profthaphserefis add enda.4. *p.Jtf|. 

Summa^. 38. 54. Verusmotus Lu- 
nxamediolocoSolis, ad tcmpushipra 
daturru. 

Cuifiadjeceris mcdium motumSolisabscquinodtio ver- 
no 107. grad. rf. 37 "J. & de fumma integrum circu 1 u m, nera- 
• pe* 60.gr. abyccem, riahebisvcrumdocum Lunaeabtequi- 

no&iovernoi^.gr^.j/l, A .: , * ^ , ... . 

* #• - 

PRO. 
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m 

PROBLEMA SEPTIMUM. 

* • * 

CUotnm Utitudinis Lun&ad ^uodcun^ datum tempus invenire. 

Cofern.Ub.4.eaf.*% y. 

Motuslatitudinis Lunas rcvera nihil aliud cft,quam motus 
nodorum Ecliptica>& circuliobliqui Lunar, contraordincm 
fignorum: prorfus, ut motus prxceflionis iEquino&iorum. 
Scd Copcrnicus pro motu nodc rum contra ordincm Signo- 
rum, adcalculum aflumit dtftantiam i_ unx a borco limite 
maxima? latitudinis fccundum ordincm fignorum, & iftam 
diftantiamvocat motum Iatitudihis Luna?, Quardiftantia, 
quiamhilaliudeft, quam arcusexmotu nodorum &medio 
moru longitudinis Lunx compo(itus,ideo llli perinde ut mc- 
diomotuilongitudinis Lunae. profthapha?rens loneitudinis 
Lunar, five profthapharrefis epicych primiLunaj eu vclad- 
<3cnda,veldemcnda. 

Catterum, raotusnodorumcontraordinem fignoruman- 
nuuseft^.gr.j'.**".*!"'. Motusautem longitudinisLunaran- 
nuus eft. i\ y.gi.tfJ.j/. 3*'". 

Hinc componiturmotuslatitudinisLuna? annuus 

2.2 8. gr. 4 *' *4$\ \f\ & indc 
clicitur mo tus diurnus ' 0,13. 13« 4$- \9 ■ **' 
& motus horarius 25« 4.24. 8, 

Radix autcm illius motus tcmporc Nativitatis Chrifti fuir 
*.*.gr. 4J. 

Ad tempus igitur fupra datum motus medius latitudinis 
Lunx colligi t ur hoc modo, & talis mvcni tur,u t fequi tur. 

1. Scx. 
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t. Scx. — 2*.*i\4i.gr. 4$ \tjM. — J*.Sex«40.Anrtf. 

$4**i$* 1-47- 9. 20* *o. 

12. 23. }f. 46.26.4). $. 20 1 
■ * •• . 49-34- *h $-47- 
49 14 *S- 

Scx. 7-42-40. Sex.t\ 

/. — ij Jj-gr. 4S-39***'- — J- $S-Ji- 20". 

JP 4*. i* $i. 27. jo.jo. 

tff- S.2.49 44J*. S- *♦ 

1. d. K i.4i.r?.2S. 

6. 36^.49.44- 
t. 6. $.48.17. 

I. 19.22.33. 

4 2+14- 

S. 3 2.9^.3. 144.".?". Motusdicrum. 

• S-4*- 742.40. 0. Motusannorurrw 

2. 9- 4S- Radi x. 

1.21. ss-44-34-3- Summa. 

itqualis motus Iatitudinis Lun.T.Hvcmcciia tiifrantia Lu- 
nx,a hmite boreomaximx latitndinis.fccundum ordmem fi- 
gnorum. Cuimotuifi addideris profthaphanrclin longitudi- 
nis Lunsc ^.gr.4^'. 2t\. habebis vcram diftan tiam L unae a bo- 
reolimitcmax4m*iacicudinis,adtempusrupradacum8^ gr. 
4j'.n".Exquadiftantialiquct,Lunam adhuceiTeinlatitudine 
borca: & diftareacaudaDraconis,gradib ? $.ferupulis 14 49 - 

PROBLEMA OCTAVUM. 

s- ' 

tpftmUtitndinem Luha fupputar^j. 

Fithxc fupputatio prorfus , ut fupputatio dcclinationum 
Sohs,compeudiofiflime per axioma quartum,hoc modo : 

Compl. 
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(Compl.maxima5laticud.H5.gr* o'. o".8f. o. o*. 
Motusiatitudinis B<r. ^Af. t.t***"- 

x 7 i 4$.ii'M.H19+— ?JMno- 
£xc*8x. 4y.1i'. — — tW$9'+ 

5imisarcus o.gr. itf.fr.^uiateuseft ip&latitudoLunar, 
ad cempus fu pra di&um . 

Quod b qu i s axtasnate quarto uti noht,utatur 
, primo,veltextiohocmodo. 




* 



Ut E A , quadrans ad AB^maxfmaro latitudinem Lunar s . 
gr.itaEG. diftantiaa caudaDraconis, fivc complemcntum 
motuslatitudinis,ad GH.latitudincm.pcr ax.i.vel 

Ut GHE,ad G E,ita GHE,ad GH.&c pcr axiom. j. 

PROBLEMA NONUKt 

4 tentro ttrrdfipputarc. CopMb.4. up. 77. 

ii Diftan- 
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r 




Diftantia Lunx £ ccntro terrx mgdia DC, fccundum Co- 
pernicumeftfcmidiamctrorumterrae^o.rcr.ig.Hinccxtcra 
diftantiae Luna?a centro terrx, ita fupputantur. 

Si Luna fit in linea mcdii motus Solis , fi ve circa punftum 
C,fi ve circa pun&um K,& prim'um,n' confiftat ad F.Dico : 

Ut DC, 10000. ad DC, 60. 18'. fcmid. ira CF, 1334, per 
probL 4; 

AdCF, 8.2'. femid. tcrrae: quibus additisadDC, Co. /8. 
cfficiturDF,6«P.io'. 

Deindc, ficonfiftatadE. Dico: 

UcDC, 
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Liber Quintus< : ; • f iyr. 
Uc DS , xoooo. ad D C , 6o< 18'. fc mid ita CE * 8*. pcr 
probl. * 15, - 

3- 

Ad CE, y.ii'.fcmiAtcrr3E,quibus additisad DC,rfo,/i\cffi- 
citur DE,<fj.gr.*9'. femid.terrx. 
Porro , d confiftat ad E. 

Ablata re&a EC> quae eft xqu alis rc&a? CE. $. li. femid. de 
re&a DC,rfo.i8'. relinquit re&am DE,j y.gr. 7'. femid. Deniq; 
ficoiififtatadF, \ 




* " Ablatare&a CF,quas eft arqualis rc&a? CFj/.gr./.femid.dc 
fcdaDC > ^.gr.//.reiinquitrc6tamDF,y>.gr.i^'.femid.Sive- 
ro Luna non fit in linea mcdii motus Solis\ dfftantia ejus a 
centroterrasitafupputatur. ' ' 

1 Exempli graua: ad tcmpus fupradatum,inTriangulo 
C DI,angulus IC D,7/. gr. $;'. ; j". per probl. 4* C DI, 4. gr. 49'. 
*<f'|.pcrprobI.£ 11 .2 Sum- 

*■ 
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Summautriufq; anguli 7tf.gr. 17'. ;> i' 7 J . Eciilius fummasco- 
plemencumadduosrcaosCiD.iO). gr. )i\t2% Sedcujusi- 
dem cft finus,qui complementi fui 7 6.gt\ 1 j'.t i"f pcr 7.p, *♦ 

Dicoigitur: 

UcCID,7^gr.z7 , .2 i / |.a dCD > fcmi.tcrrar > itaICD t 7f.gr.37^r« 
Sin.$7z/&?£. 60.1 %. Sin.p^ofiy. 

Ad ID, j8. gr. 5*. femid. tcrrx : cuurtumerir diftantiaLu- 
nx a cen tro tcrr x. 

PROBLEMA DECIMUM. 

ParaHaxfs Lun*f*pfut<ir^j> 

Hic prorfus^iir in parallaxibut Solis fup pu tandis.duo prjr- 
cognofccrtda fiintr 

1. DiftantraLunaravcrtice, 

1. Diftantia Lunac a centro ter r ar. 

Diftantia Lunx a vcrticc , G nonfitin ipfo horizontc, fic 
reperitur» 

Primum recolligo longitudincnr L u n* :: quar tempore fu~ 
pra dato ent /07. gr. jy'. 31' ^Et iatitudinem ; qux tum ent o. 

" gr 1^.58". 

Deindc ex his inquiro declinationcm & afcenfionem re- 
&am Lu rvr,per probl.i j.lib /.& mvenio declinatio nemLun x 
** g&Jf' * o^&afccnfionerorcdam/o^.grad.^.^. Poftea a- 
fcenfioncm rcfram, 1 09. gr. 4. 3 iF % nempc in adjun&o Scbe- 
matearcum QO.componocum arcu CQ^notoe* problc- 
mate/3«libri prxcedcnris jj.gr. \ /ao\Et fit arcus CO,i tf*.gr. 
*4'j/'.cojus complementumadfemicirculum cftarcus O A, 
1 j .gr. 3 5 ; '. 8". Qui arcus eft mefifura anguli T FH. Quo noto, 
qu ia ctiam latera ipfum includen tia FT , (com p lc m cn t u m c- 

lcva- 
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levationis poli) & FH^complementum dcclinationis Lun ar ) 
nota funt, inquiro co mplcmcncu m alti tudinis Luna:, fivc di- 
ftantiam Lunx a vertice TH.per ax. hoc modo. 
FT,4o.jy. — 40. 2^. 

107.4/.40. fyo.no. — Spiojor* 
Exc. 17. 49. 40. — — — — go*/?*/. 

11972074* 

TFHi//.gr^5'. /* iocoooo: ^^037. 
74. 9^o|t 

Ut /0000000. 2&$fM$sr. ixz&lfr. zdisoxci. quo dcrra- 
Ito de 8$j/oj#j. rdinquitut /6*00401, finusaltitudinisLunx 
HS,**.gr.zo*f ©\cujusco«pLTHi* |p; **Vk>". cft diftantia 
Lunxaverricc. 

DiftantiaLunzaccnrrotcrraradtcmpusfupradaturncrit 
/f .gt . y • femidiametror um rcrraKpcr problcma prxcedcns. 

His duobus ita prxcognitis paraUaxcs Lunar mmt aliter 

ii } quam 
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Ergo xqual i s motus epicycli fecundi, ab E in L, ad tempus 
fupra datum, abje&is intcgtis circulis,e(t 

ldeft: 

345>.gr* 38'. 5 s\ % • - 

PROBLEMA QUARTUM. ( 
TriJlhapbtrefesepicycUJccutuUfuppmUre. Coptm. Ub. 4>c*p- 




Profthaphaerefis epicycli fccundi , cxcmpli gratia , cft an- 
gulus AClvelACO,adqucminvcniendumpt iterzqualem 
motum pun&i E, unde mnotefcit angulus EAl , pt otius utin 
Sole, h;rc duo t cquiruntur. 

1. No titia mcdiae cccentricitatis Lunae, five noti tia radii c- 
picycli primi C A. . . . • 

a,Noti- 
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J. Noritia differenti* inter mediam & maximam ecccn- 
tricitatcm Luna?, fivenotitiaradii epicycli fccundi AF, vel 
AE,velAI. 

StatuitautcmCopernicusmaximamccccntricitatemLu- 
nae,fivere&am CF, eflc partium m4 qualium DC,fit 10000. 
Minimam vero eccenrricitatem,fi ve redamC E,efle partium 
earundcm 8r5o. Eft ergo media eccentricitasCA,partium 
1097. differentia intcr maximam & mediam eccentricita- 
tcm AF, vel AE»vel AI,partium.*$7. 

Quibus itahoc locofumtis (dcmonftrationes enim Co- 
ipernici huctranfcnbcrenimisprolixumforet) rnTriangulo 
CAI, nota funt duolateraCA, &c AI, includentiaangulum 
notum C AI.SoIvo igiturTriangulum C AJ,per axiomaj.pla- 
norumhocmodo. 

CA, /oi?7 |MotusELFI,34^.gr.^'.perprobl.5* 
Compl,IE,vel I AE, io* tu 
Summa anguiorum A,& C,i6o. 3^. 
Dimidium fummx 8*. -#.30". 



AI, 237. 
Summa 1334. 
Differentia 8tfo. 

Ut fumma laterum C A, bc AI, ad differentiam corundem* 
1334. 8tfo. 
Itatangens /4. gr. 49'. *cA 
/10415249. 

Ad 7ii8i244.tangcntem anguli J^.gr.b^i/^quofublatode 
angulo 84.gr.^9'./o". relinquiturangulus,quajfitus ALI,*,gr. 
49 . io" # quiangulus quiaconfiftit citramediummotumepi- 
cych prtmi, fivepun&i A, idcirco eftab eodemmediomotu 
aufcrendus: &c hic , in toto femicirculo pofteriore FIE. 
Atin femicirculo pnorc ELF, efletad mcdium motumad- 
dendus. » / : 

. Atquimediusmotus cpicycli primifiipraitiventus. 

hh 2 NGA. 
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NGA,crat — jj*. 
Ergo fi indeauferasECl , five O A„ *.gr.4p.i9* 
Rchnquiturveru&motus 
epicycli primi NGO- *u }7*SS"> 

Ejufque complcmentirmadintegrum circulum ON, 10 tl 

EthajuscomplcmcntumadfcmicirculumOP,7i'37-yj • 
PROBLEMA. QUINTUM. 

EccentricitatemLundyjhequantitdtemradiiepicycltprimiaddd^ 
tum tempus invcnire^j*. 

Ecccntricitas Lu nx ad datum fupra tempus erit rcfta CL 




Iam in Triangulo C A I, per problema precedens noti 
funtomncsanguli, & praftercalateraduoCA, & AI, Igitur 

i&cU 
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Liber Quintu*. 14S 

ihdc colligo latus tcrtium; pcr 2. axioma Triangulorum pla- 
norumhocmodo. 

Ut A CI, 2. grad. 4*'. 19. ad AI, ita C AI. 10. 21: 

49*)*}- *)7- 1796607. 

AdCl,86j.ferc. 

PROBLEMA SEXTUM, 
trtfhdpkdrtjis qicjcU frmifipputurtJ. 




Profthaph*rcfis cpicycUprimi,vcrbigratia, cftangulus 
CDI, qui angulu* & ipie repcritur per axioma^. hocmodo. 



hh y 



In 
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- In Triangulo CDI, nota funt : 
i.LatusCD, loooo. 

i.LatusCl, 8<5j.perproblcmaj. 
eorumqiTumma io8£j. 
Et diffcrentia pi$y. 

3. AogulusDCI,7r. grad. 37'. jj*. fere pcr 

problem. 4« 
Etreliquorum duorum fummaro 8» 

cjufque fummx dimidium j 1 L 2%. 

Dicoigitur: 

Ut fumma C D, &CI,ad diffcrentiam:ita tangens ^.gr.n'.3"f 
ioSdy. 9\y>. i&7H>** 

Ad i/tf $077? tangcntcmanguli^.gr.^/'. quorablato 
deanguloy-f.gMi^./l.rclinquiturangulusCDI^.gr.^.i^f 
- quiangulus, quoniamukra lineammcdiimotus Luna» CD 
confiftit, ideo cft ad medium ilium Luna* motum addendu*.* 
ut fempcr in fcmicirculo pofterioreP LN. Auferendusautem 
effet, in femicirculo priore NG P , quia tunc citra lineam mc- 
dii motus Lunae C D, confiftcret. 

Mcdius motus Luna*. 5 yf.gt.rf* J% pcr probl.i, 

.Profthaphxrefis add enda-4. 49-*6\> 

Summajjp. 38. 54. Vcrusmotus Lu- 
nx a medio loco Solis , ad tempus iupra 
daturru. 

Cui fi adjeceris mcdium motum Solis ab a?quino£tio ver- 
no /07. grad. ^> 37 & dc fumma inregrum circuium,nera- 
; pejtfp.gr. abjeceris., hahcbisvcrumlocum Lunaab kqui- 
noftiovernow7 gr^'.3i"^ 4 . . 

• #• 

. , - pro. 

1 • » V •« 
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Liber Quintu*. x^j 

PROBLEMA SEPTIMUM. 

LM$t*m Utitudinis Lnn* ad quodcun^ datum tmfm invenire. 
CofernHb.4.caf.4\ y, 

Motuslatitudinis Luna: rcvera nihil aliud eft,quam motus 
nodorum EclipticaeSc circuliobliqui Luna?, contraordincm 
fignorum: prorfus, ut motus prxceflionis jEquino&iorum. 
ScdCopcrnicuspromotunodLrumcontra ordincm Signo- 
rum, adcalculum aflumit diftantiam Luna* a borco limitc 
maximx latitudinis (ecundum ordinem fignorum, & iftam 
diftantiam vocat motum latitudihis Luna?. Qua? diftantia, 
qutanihilaliudeft, quam arcusexmotu nodorum &medio 
moculongitudinis Luna:compo(itus,ideoilIi perindeutmc- 
diomotuilongitudinis Lunse, profthapharrehs loneitudinis 
Lunx, five profthaphserefis epicycli primiLuna; eu vclad- 
xlcnda,veldemenda^ 

Cscterum, raotusnodorunrcontraordincm fignoruman- 
nuuseft,/9-gr.f Motusautemlongitudinis Lunxan* 
nuus eft. 2. p.gv.^J.22". $o'". 

Hinc componiturmotusIatitudinisLunar annuus 

2. 2 8. gr. 4*'. 4f* 17"' & indc 
ehciturmotusdiurnus ' 0,13. i}.4$-W- *0* 
&motushorarius 35. 4.2*. 8. 

Radixautcm illius motus tcmporc Nativitatis Chrifti fuit 

Ad tempus igitur fupra datum motus medius latitudinis 
Lunx colligitur hocmodo, & talis invenitur,ut fequitur. 

1. Scx. 
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1^4 PrOBLEMATUM ASTRONOMlCORtTM 

i. Scx. — 2 h .2t\4*g r -4$ '17 — Sex^ .Anni. 

12. 22. }?. 46.26.4U $. 20> 
■ • 49-34- <*f. $.4/. 

49. )4 t$. <.4~>. 
Scx. 5.**. 7.42.40. Sex.D 4 

0 99 f 9 99 0t0 

/. — l/.TJgr. 4$ jp .29 . — /. 3^ .js .6.2$. 
39.41. t6$S.27. J9.3Q. 

6j6. $2.49 44*°- $U 
t. <J. V S.+8. 17. 2f. 

6. 3*12+9. 44- 
F # 6. S.4S.17. 
I. ip. 22.js. 
4 24-14. 

{.32.gr, 3. i.$4. m j". Mocusdicrum. 
. $.40. 742.40. 0. Motu&annorurru 

*. 9. 4 U Radix. 

1.21. $$.44.34.3, Summa. 

^Equalis motus lacitudinis L u na*, fi vcmcdia d 1 ftamia Lu 
n x , a limice boreo maxim x latitudinis.fccundum ordinem fi- 
gnorum. CuimocuiGaddideris profthapharrctfn longitudi- 
nis Lunae^.gr.^.^^ habebis vcramdifranuam Luns abo- 
reolimitcmaximasiatitudinis, ad tempusfupradarum 8* gr. 
^'.n".Exquadiftancialiqucc,Lunamadhucefrcinlar!rudine 
borca: & diftarcacaudaDraconis,gradib ? j.fcrupulis 14. 49*. 

PROBLEMA OCTAVUM. . 

IpftmUiitudinem Lun* fupputare_j. 

Fithsc fuppucacio prorfus , ut fuppucacio dcclinationum 
SoliSjCompeadiofiflime per axioma quartum,hoc modo : 

Compl. 
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LlBEB. QuiKTUJ. 

Compl.maximslauciid.8f.gr, o'. o".8j. o. o\ 
Motus latitudinis $6. 4^.1/". 3.1449". 



*0 



1 71. 1 i".88. 1^.49. — wsno. 
JExc.8x. 4y.11'. — — ptptsfe* 

9*730* 

****** 

Sinusarcuso.gr. i*.fS\^uiaccuseft ipfalatitudoLunx, 
adcempus fupradi&um. 

Quod fi quis axiooa a te quarto uti noh t,utatur 
t pnmo, veltertiohocmodo. 




Ut E A , quadrans ad AB* maxrmatn latitudinem Lunar f. 
gr.icaEG. diftantiaa caudaDraconis, fivc complementum 
motuslatitudinis>ad GH.latitudinem,perax.i.vel 

UtGHE,adGE,itaGHE,adGH&c.pcraxiom.5. 

PROBLEMA NONUM 

t>ifid»tum Lu»d i $e»trt terrdfuffutdre.Cof.Ub. 4. edf.iy. 

ii Diftan- 
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$fO P&OILEMATUM ASTRONOMIC ORUM 




DiftantiaLunxa^cntroterrxme,diaDC,fecundum Co- 
pernicumeftfcmidiametrorum terrae£o.fcr.i8.Hincca:ter3B 
diftantix Lunar a ccntro terra?, ita fupputantur, 

Si Luna fit in linea medii motus Solis , (ive circa pun flum 
C>fi ve circa puntt.um K,& prim"um,{i confiftat ad F.Dico : 

Uc DC, 10000. ad DC, 60. 18'. femid. ira CF, 1334, per 
probL 4. 

AdCF, 8.2'. femid. terrae; qujbus additisadDC, 60. /8. 
cfficiturDF, 6S. 10'. . 

Deindc, ficonfiftatadE, Dico: 

.i UcDC, 
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L i b e r. Quintus< . ijr 
Ut DS , xoooo. ad DC , 6 o t i$'. fc mid. ita CE , 8*>. pcr 
probL * ij, 

AdCE,y.n'.fcmid.terrae,quibus additisadDCtfo^cffi- 
citur DEjtfj.gr.29'. femid,terrx. 
Porrd , fi confiftat ad E. 

Ablata re&a EC, qua: eft a:qualis re&a? CE. /. n'. femid. dc 
re&a DQtfo.iS'. relinquit re&am DE,y j.gr. 7'. femid. Deniq; 
fipoftfiftatadF, \ 




.- •«,. I ■ 

%»• • 

4 Ablatare&a CF.quse cft aequalis rc&a: CF,,f.gr.*'.femid*de 
rc£taDC > ^.gr./ < f.rclinquitrc6ramDF,5>.gr.i^.fcmid.Sivc- 
ro Luna non fit in linea medii motus Sdlii, dfftantiaejusa 
centroterraeitafupputatur. . 
1 Exempli gratia: ad tempus fupradatum.inTriangulo 
C D I,angulus 1C D,/i. gr. 37'. $ j''. per probl. 4* C DI, 4 ♦ gr. 49'. 
itf^.perprobLtf. • 11 2 Sum- 
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Liber Qv.m TDS, }f$ 




rcvationis poli)& FH^compIementum dcclinationis Lunar ) 
nota funt, inq uiro complcmc ncu m alci cu d i n is L u n x> fivc di - 
ftantiam Lunara vertice TKpcrar. * hocmodo.. 
FT,4o.*j. — 40* zf. 

107.4/.40. fy o.*o. — Spioror. 
, Exc. 17.49.40. — — — — ypgg[jfr 

1107*07* 

TFH,//.gr^j'. /V 1000000. 108*037. 
74. v6wo}. 

3*7**7- 

Ut/oocoooo. adsfMtJr- itA&Wr- ad2W*4.qw>deTKr- 

fto dc 8<>/oj#j. rclinquitur /6P0401. finusaltitudinisLunar 
HS,^.gr.2o^o\cujusco«pLTH,2^ gr. *y*io" cftdiffantia 
Lunataverrice: 

Di ftan tiaLunar a ccnrro ternr ad tcm pus /upra datum er i t 
//.gr. j / ( c m 1 diam c tro r um t errae: p er p r o blcma prxced cn s. 

His duobus ita prsecognitis parallaxcs Lunx non alitcr 

ii 3 quam. 
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PROBLEMATUM As TRONQI^ICOKUM 

quam parallaxes Solis fupputantur , ncmpe maximaquidern 
parallaxis pcr axioma I. hocmodo. 




...»•*■ ~ 

•511**7' - tn'r. t*v i*»< ••STJ»' 1 "*>*'» ■'. ■I.'**' «!*«.•.•/ tl?„»*Ci 

Uc G D,5 8. p.lcm. terra:, ad E? A, i. fem. ita GD, rad. mmi>9+ 

. $$$*.fcr. - - <fo.fcr. ' 
Ad D h,i69Sj 5 . fmum anguli AG D,j/. 
C£ter*ver6,velperaxiomai.hocmodo. . 
AD,/,femjd. , EI^,2p.gt,#iio" . ^ t 

DF,r 8.gM 2' femid. A &E,/jj. ao.jo". 

Summa^. 5*. lemid. Dimid. 75. /0. 25". 
Diffc. 57. j^.femid. Tangens— 377**1- 

Ergo; 

tlt 50.gr. f 2 . femid.ad57.gr.5i > .femid.it atang.j77 78020. . 

*~359*.fcr. i*7*- ■ 

- Ad 5*5 1594/tangentcm ang11Ii74.gr. quodetra&o 
deangub.7^-gr./o^25 / ^rclinquiturangulusAFD,^^r^p^Ii?' , ^ 
I»taiUxisLun«.adtcmpusfupradatum. " °Va 
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Ll B E R QUJHTUS# ,«J 

Vcl pcr axioma primum i hoc modo.* 
EDF,2^.gr. w'. /©". Sinus LF, 49474**- 
Sinus con plementi LD, 86 o o 3 96. 
Sinus maximx parallaxcos AD,i<?987f. Su btrahc 

AL,85^o52i. 

Uc AL.8 jio5*r. ad LF,*9 47.fjtf.ita AL, 10000000. adLF, 
5806*83. TangentcmanguIiLAF^o.gr.S'. 29"f.Dcquodc- 
tra&usangulusEDF, i^.gr.i^. io".relinquitangulumparai- 
la&icum AFD. o. gr. a s>\ 1 

PROBLEMA UNDECIMUM. 

JguomoAo parallaxuLund longitu&mcmwelUtitudineni cjm mu- 
, tct,oftcndcrc.CopUb.4.cap.26. 

^ Si vercicalis per Lunam cranfiens fic ipfe Signifcr , tora 
parallaxisAitSolis, icacciamLunae,in longicudinemcranfitr 
camqj minuitinquadrante occidentali, augecinquadrancc 
otientah. ' ! '' 

^ Si verticalis pcr Lunam rranfiens fic Signiferore&us,to- 
ta parallaxis in latitudinem tranfit,&latitudinem quidcm au- 
ftrinam facitmajorem,boream vero minorem. 

Si verticalis pcr Lunam tranfiens tit Signifero obliquus, 
parallaxis Luna? parcim longicudinem, parcimlacitudinem 
cjus mucan Caufa pacec cx ijs, qua? dc parallaxibus Solis 
diximus. 

^ An autem vercicalis pcr Lunam tranficns fit Signifero 
rc6his,velobliquus,facilefciri potc ft.Nam penj.probl. prx- 
cedentis & per 10 problcma hujusjam nota funt. 

j . Omnia lacera TrianguliTFH, &r prxterca angulus TFH. 

2.TocnmTrianguiura QCR. 

j. 1 n Triangulo TLP,lacus TP, & angulus LPT. 

Dico 

i 

Digitized by Google 



.*ft fjLOBfcSMAYIlM Asthonomicorum 




l5ico igitur in Triangulo TFH. 
LUcTR^>gr t /yj/ < adTTH > ij.gr.3y\8^ttaFH/7.gr^^^ 
494J4*6k 16*6769. 91)1*4-7. 

Ad \oi4Q*7- finuro anguli FTH , qmi idem cft finus anguli 

LTP,-j#.gr.fW. 

1 1. In Triangulo LTP , i nqu iro angul um TL P, p er axioma 

quartu m , hoc modo.* 

LTP,3 o.gr. 5 1 . tf. —30. 5'. 34". # 
TPL,76> jUf-— ***** f* 

Exc. /6 tf.ty. — — 392 *180. 

9767009. 

TP. 19. 

CompL/fo. 3 3X.|/ooooooo 4 
Exc. tfo. 3. 38. 8^ f 5 H* 

verfa. 1 8 6 6 5 5 3 j . tfr/ / /w tngulm L PT, vei 
tngilut TLP48 mmdmm. \^luquiTrUngHl*m LTP, hdberettns 



Digitized by Google 



■duohus refiis minores,quodffi impofhbile$er47 .p. i.Siangulm TLP% 
esi mxximiu pro latere TP,maximo cHaJJumendum ipjiuv complemen? 
tum ad femtcirculum^per 6 ; .p.T . Siangulm LPT,eH maxtmusproan- 
gulo L PT, eHaJfumendum ejus compi. ad /emicirculum , pereandem. 
guofitio, habetur T rta ngulum untm lateris quadrante majorie. Pro 
quofi/olv&Triangulumtlliadjacens, quodbabeat utrumgjattts qua- 
drante mtnut, pro latere TP , quadrante minore , dabitur ttbi anguiue 
quadrante maior. Jj>ua de re vide T rig. pag. 143. 

Ergo: 

Uttooooooo. ad*88#o*. itaiSitff 

Ad 9 i/j^o.unde fubtra&us finus 6 S447 29 .relinquit22*^0/. 
Cnumarcusi3 gr.$^/.quieftcxccffustertiilatcrisfupraqua- * 
drantcm: cujusexcefliis complcmcntum adquadrantcmz^. 
grad. $6'. %f< cft menfuraanguIiTLP,qujefiti. Undcliquet, 
vcrticalcm li, in hoc cxemplo Signifcro PL,nonciTe rc&u. 

Quia igitur verticahs TL,Signifero PL, no eft re&us, ideo 
parallaxis Lunae partim longi t udincm,partim laticudinem e- 
jusmutat. Longitudinem Lunxmimiit arculN, laritudinem 
etboreaH^facirauftrinamlK. QuiduoarcuslN, & IK, 
porro rcperiun tur hoc modo. 

I. Uc H LN,7* gr. s S.o". ad HN.latitud./^J* itaHNL 

— r~ ; ' ! 

974H4Z. 493$h 10000000. 

A d y oltf 4. fi n um arcus H L, 1 /. 2 j". qui arcus dem tus de pa- 
fallaxi HK, t8'jj".relinquitarcum KL//'j/£ pcrax j, 
II. U c LLK>ra d^dI^,.4W i.it aILK;7J.gr^V'. 

uoooooo. $4640. 9/4X14* 

Ad 33743. finuraarcusIK,//.*2''{. quaseritlatitudoLun* 
vifa au ftrina, temporc fupra dato pc r ax. 3. 

IIL UtKLl > 7^gr ^>'.adr ad. itaKI, //'. 6'. 

-n w Tmg>430f*4 r '** reeoooc*. tang.3^43. 
r Ad 78/0; finutaarcus 1L,2';*' ?. perax.*. 

kk • IV.Ut 



> 
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*j8 Problematum Astronomicorum 




IV.UcHLN,7* .gr .j<f.^.adra diurfl. 
Tang. 4*^1*72. ioocoooo. 

Tang49^4. 

Ad finumarcus LN,$'.5*".perax .n QuiarcusLN,^. 
;6".compoucus cum arcu IL,*'. 41". \. cfHcicarcum IN,^ /7''|. 
qui arcu s d l tra&us ab arcu Q N , hoc eft , a. verar lorrgicudin c 
Lunx 1 o7gr//^i / '.|.rclinquic longtcudincm Lunapvifam ion 
gr.* •f.j/.qu* ablacaalongicudinc Solis vifa 107. gr. 50'. /p.'|.re- 
linquic vifam diftanciam Lunx a Solc ad cempus fupra da-_ 

PROBLEMA DUODECI^Um; 

Data veradUmctr* Lun* , unk cum dijlantiaa centro urr*>appa- 
ttntem ejw diametrum invenire^j. 

Vcra femidiamctcr Luna? fecundum Copernicum eftle- 
midiamerrorum tcrraea.fcr. 17'./. DiftaiKtaLunar a centro 
tcrr£adcempusfupradacum,cricj8 f &mid. ccrrar&f j. fcru- 
pulorum per probl 9. Hincapparens .iemid:amtLcr Lunx :ra 
fuppuracur. Ut 
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Xjber 'Quintus. 

UcKL, f8.gr. 12'. fcm.adLO./7V.(: 

211920, 1029X0.1.2, 
I ca KL j /0000000. 
Ad LO,*8tf«/.tangente anguli LKO 
TelDKC,/^ quieft apparens fc- 
midiamcter Lunx. Cujus duplum //. 
2}'\ eft apparens diameter Lunx ad 
tcmpus fuf 



PROBLEMA XIIL 

KjfpptrentemdiAmetrum umbrd,quMm 
S*l/pargttaterra,i» Lun* tranfit/^reperire. 

Eclipfes noftri feculi oftendunc fc- 
midiamctrum Lunx LO , eflcad femi- 
diamecrum umbraeMR, ut jjq. ad^o;. 
utrefcrtCopernicuslib.^.cwp. Hinc 
tttoidiameter umbravquaLuna tranfit, 
nempc icfta MR,itarcpcritur 4 

Ut/jo. ad^. ita L O, 

per probl.w. Sin. 
Ad MR, /jo/. finum arcus, vclangu- 



F I N I S. 
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BARTHOLOMAI PITISCI 
Grunbcrgcnfis 

PROBLEM ATUM 

ASTRONOMIGOKVM 

LlBER SeXTUS, 

« • • * * 

Decaiculo Ecliffium*. 

P R O T H E O R. I A, 

*•»••»• • • 
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^ClipfisdiciturobfcuratioSolisvcl Lunx. Obicuratio&o- 
^liscftinterceptio luminisSolis, fc&a a LunainterSolsm 
&vifumnoftrumcliarnctraliccrintcrpofita, GbtcuratioX^- 
nas cft defcc^us lutriinisLuna^ quemdfcfcclum LuijaApaptur, 
quando tcrramter ipfam & Solem diamctraliter iiuerponi- 
tur,&ficLunainumbramterra?incurrit. OmnisigiturEcli- 
pfis Solis , fit in conjunftione : Lun r , in oppofirione Solis& 
Lunx. Scdnoninomnrconjun&ione, vcIoppoficioneSolis 
&LunaeftrEclipfis: quiaSoI& Lunanon (empcrdiamctra- 
litcr opponuntur, aut conjunguntnr , proprerlatitudinem 
Luna-r fivepropter cvagationem Lunae abEcliptica. AdE- 
clipfcsitaqjfuppucandas^&conjundioncsxveloppofitioncs 
luminariumindagarc&Iatitudinem Lunascirca id tempus 
inveftigarcopotter. Atq-, harcomma fecundumvcritatcm in 
EclfpfibusLunaribus.-fccundum vifuminfolaribusi quiaSol 

pcr fe 
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per fenon obfcuratur,fed vifustantum nofter impeditur,qud 
minus lumcn Solis vidcat. Luna autc pcr r j obfcuratur. Hxc 
caufo eft, cur in Eclipfi bus Solis parallaxeon tam Solis, quam 
Lunx, tam accurata ratiohabenda iit: in Eclipfibus Lunac 
nulla. Dehisigitur,&qux praetcrcaadcalcuIumEclipfium 
pertinenr,pauculaquxdamproblcmataqua(i coronidis vice 
cxtcris adjungemus, " / 

PROBLEMA PRIMUM. 

v « * ■ 

Tcmpu* mcdu conjuntftonis, vcltppofitionu Solis dr Lun* reperi- 
rc^j. Copcm. Ub. 

Ad tempus propinquum.qubd ex jam fa&is conjunclioni- 
bus&oppo(ltionibusSolis& Lunxfacileconjicies.inveftiga 
motum Lunxa Sole xquakm. Qui fritucgrum circulum co- 
plevit, erit conjun&iomedia: (TfemicirGplum tantum, eric 
oppofitiomedia. Sineq; circulumneqifeiTNcirculumcxa&e 
eomplevit: fed vel major eft> vcl minor : tantum temporis 
tempori fumtoaddcs,vclfubtrahes,quantum diftantixLuhac 
a Sole competit. Exempli gratia. Anno 1600. menfc Iunio 
eoncinuatanovilunia&plenilunia oftcndunt fore noviluni- 
um, hoc eft, conjunclionem Solis & Luna? tricefima die Iunii 
poftmeridiem. Ergo adtcmpuspropinquum.verbigratia.ad 
horam fecundam P.M. inquiro motum LunacaSolcxqua- 
lem&invenio . j y 

Huic motui xquali dcTunt adintcgrum circulum 
f.gr.io'./?', 

, . Con^ciecautcni Luna^hunc curfus, fui dcteaum horis 1$. 
NamnjotusLunxborariusfcft ,*> r 

kk r U't 
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t€S PrOBLEMATUM ASTROfcOMltfORUM 

Ut autemif.j/.ad unatn horam : ua s. gr. &e?f* ad 10. ho- 
ras,fcr.f/.ij\ 

Ergo tempori fupra dato , Ci addidero ro. horas fcr. i/\ 
Conjundtio Sohs&Lunarmediaerit, Anno ltfoo, triccfima 
lunii, hora ufuali rz. fer, n'. $z\ P. M-^iib Meridiano Craco- 
vienfi. 

PROBCEMA secundum. 

Tempus ver* conjunffionis, veloppofiuonu Solis & Lun* repersrt. 
Copern.M.t.cap.ip. 




vrf » 



Priraum, ad tcmpus medi*conjun&ionis,veloppofitio- 
tiisSolis&Luna?,qusrceorumpro(lhaphajrefes: & eruntin 
exemplonoftro. 
Profthaphaercfis Solisatlativaquafi anguPIDC0.gr. //./% 
Profthapha?rcfis Lunac additiva quafi angulus CDE,* . gr* 

Dcinde 
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Liber Sextus» Xtf 
Deinde profthaphzrefes,fi finc divcrfi gcneris ,mu tu 6 jun- 
ge: fi fintcjufdemgeneris, minorcmamajore fubtrahe,utap* 
parcat vcra diftantia Luna? a Sole. TJt, in noftro exemplo, 
profthapha?refes funt diverfi generis : ncmpe altera ablativa> 
alteraaddittva. Iungo igitur. 
ICD.o.gr./z'. 

CDE.4 gr.j*. si. *' 
$. gr. i/*. j t". 

EtcvadrcangulusIDE, fivearcus j. gjr./f.ji". quoangulo, 
vclarcu inmedia conjun&ioncLunadiftabita Sole, & pra> 
tergrefla crit Solem. • 

Tertio, ex diftancia Lunae a Solc, probabilitcr eolligc,quot 
horis vcraconjunccio mcdiamancecedac, vellequatun hoc 
modo. 

/. Gradus curfus (C, a O '» darhoras ferme duas: quot horas 
dabunt j.gr.i^j^i^io honlcr.ay.**'', 

Quart6,has horas iojcr.23' 4+"- (quia vera conjun&io me- 
diam pra?ccfll_: quodex profthaphaerefibusapparet,)fubcra- 
hc a cemporc mediae conjun&k>nis,hoc modo. 
/2.h, n\ji\ 
/o.i-,23.4*. 

"^Th, 4 7^H". 

Ecevadeccempusaeftimatum vcraeconjun&ionis Sblis & 
Luna?,i.h ^7'^S".P.M. 

Quinc6,ad tempus aeftimatum vera? conjun&ionis Soh's& 
Luna: quasre vera loca Solis fir Lunas : ut appareat, an iHa loca 
coincidant,anvcroadhuc luminarealterumab altcrodiftct. 
Uc in noftro cxemplo.ad tempus a?ftimatum vcra. cojun&io- 
nis verus loc 9 Solis ab ueqiurio&io vcrno crit 1 07'^^ o Ve- 
rus locus Lunasab codcm aequinodio vcrno crit /*7gr. 20. V. 
Iam locus Lun.x (ubtra&us a loco Solis relinquit d-frerentia 
H *}\Diftabitigitur tum adhuc Luna a Soleicrupuiis xsas*. 

Sexto, 
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16$ PrOSLEMATUM "AsrRONOMlCORUM 

Scxto.verurn locum Luna: colligcctum ad tcmpuspro- 
blemacc primoa(rumtura;&dirlcicntiam tomponsatqjino- 
tuum notahoc modo. 

Vcrus motus <£ ^ 
Hora*.fcr. o.o\ — u r07.gr. 
Hora/.fcr.47.^S. — 107. 2p.r0, 

DifFercntiatcmporumu .r^". DifLmotuumi. 6. 12 . 

Scptimo,exhacucraq;dirTcrcntia,quanto temporeLuna, 
refiduaiftafcrupula^. if* conficerc&adSolem pervcnirc 



polfit, coiligehoc modo. 
Ut /. 12 > Tcr. graduu ad 12', 



graduuad 12', fcr.hor,ir*2^ 4 5 , fcr.gr.. 



Ad $2. jf. fcrupula horaria. 
„ Octav6,harcfcrupulahorariaf r.jf\ addc adtempusxfti- 
rnatum verae conjunctionis,& habcbis abfolutum tetnpus ve- 
rxconjunchonis: hocmodo. 

Tempusxftimatumvcrxo / — hor./.fcr. 47 -4?' 
Defectus — — hot $ fcr. $2 . 3 8. 

Tcmpus vcrae Cracoviae — hor.j.fcr.**. .24. P. M. 

j o, 0. 

Idcm tempus,Hcidelbergx — hor./.fcr.-fi. -2* P.M. 

PROBLEMA TERTIUM. 

T mpus vifi canjvntfionu SolU & Lun* reperire.C0pMb.4c.31. 

Primum , mquire vifam Luna.' a Solc viiftantiam , tum ad 
tcmpus vcrx conjunctionis, tum ad horam pf rcedentem ia. 
quadrante Signifcrioriencali, vcla4horarafcqucnccm, m. 
quadrante Signtfcjiocciddtaali,pcr pwbkthaxr. iibri.^ 
■ Dcindediilantiamminorexnkbduca^^^ 
diftantiacitra, alrcra ultra Sokm confiftat, mutudjuage, 

habebis 
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r Libeb. A Sbxtu$; I6r 

frabebis vifibilcm LunaemotumaSole,competentcm illiho- 
r*»in qtfa tum fit motus. 

Tcrtio fic ratiacinarc 
; UtvifibilisLunxmotushorariusad r.horam: 

ItavifibilisLunaediftantiaa Solc, tcmporc vera? conjun- 
dionis.ad bor. — fcr. — 

- Quarto has horas , vcl hax fcrupula horaria addc ad tem- 
pus veraeconjun&ionis, inquadrante Signifcrioccidentali: 
vel ab codcmicmporeaufcr,in quadrantcSigniferi orientali, 
&habcbis tempus vife conjun&ionis, 

ExEMPLUMtTemporc verse conjuntrionis Sol.s& Lunx, 
Annoi<foo.dic30.Iunii,horai.fcr.4/.-2 6". P.M.refpecruMe- 
ridiaruHeidelbcrgenfisvifaLunaea Solediftantia erit circi- 
tcry'..*o'\ citra Solera hor. 2. fcr.^i'. *6".P.M.vi& Lunsc a Solc 
diftantia erit circitcr 2+'. 1 8\ ultra Solem. Summa utriu(q, di- 
ftanti»cft^^3^ 

IarrL. 

Ut-zj/.^H". Ccr. graduumad/. ho ram , ita 20". Ccr. gr. 

1778". " 5600"" 320^ 

• Ad 10*. 48". fcrupulahoraria: quse addicaacl tempus vera? 
conjun&ionis, Heidelbergx cfrlciunt tempus vifibilis con- 
jun&ionisi.horam 5*'.i4".P.M. 

PROBLEMA QUARTUM. 

Vtfam l.uttudinem Lun* i Sole ad tempusvifit cmjunflionUin- 
venircs. 

Primum, quacreverum motum latirudinisLunai ad tem- 
pusvifxconjunflionis per problema 7-lib. j. 

Eteritin noftrocxemplocircit.TR7.gr. 5 ^.24". 
: Deindc, cxvero motulatitudinis inquircveram latitudi- 
ncm Luna? per proU8.lib. erit in noftro cxcmplo circitcr 
u-if. ^ 11 1 Tertio, 
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giH ProblematuM- ' Astronomicorom 

Tcrtio , adidcm tempus inquirc parallaxes Sofis & LunaS 
pcrprobK/ t.hb.4.&io. hb.5. Eteritinnoftroexcmploparal'' 
laxis Soliscirciteri , ,^ /, ..Luna:,circircT5y t i3t7 <, # 

Quarto.per problema r/vlrb &c per r/.iStx >. iriqufre? lcprid 
deparallaxi Solis,vel Lunx,inktitudincm tranfcat. Etinvc- 
niesin noftro exemplodeparallaxi Solistfanfirc inlatitudp. 
nem circiter fcrupula tjkf. DeparallaxrLunas , cirriter fcru- 

Quintodeparallaxilatitudinis Luna: fubtrahe inventarn 
ancca latitudinem Lunxboream mjj .&reftabit vifalatitudo 
Lunae auftrina.ab Eclipticaz2|,jV. ♦ 

Sexto,a vifa laritudi«eLurt«aufrTina,ab Ecliptica,fubtr# 
hevifam.latitudincm Solis , qua: itidem eftauftrina ^5 . 8fi 
rcftabit vifa laticudo Lunas iSolc *6 4 .4o\ 

PRpBLEMA QlirNTUM.. 
ConjunCtiones SqIu & Luna ccltptictu db d/cernere. Coperm 

*** IftConjuncTIone. 
Si vifa latitu<Jb Lunx sLSoleminor fuerit dimidio apparen* 
riura diamctror^m Solis & Luna?, Sol fubibit Eclipfin : fi ma* 
jor,nonfu >ibit.Ut AnnoN Cjtfoo.tricefimadieIunu,hor./^ 
fcr. $ 1./4". P. M. (refpe&u MeridianiHeidelbergcnfis) ipfip 
momentoviteconjunclronii Sohs & Lurtas 
apparens femidiameter Solisent 15'. 55". 
apparcns femidiameter Lunxcrit 1^.42". 
Summaharumduarum fcmidiametrorum eritj/. 37". kt 
vifa latitudo Lunxa Sole erit non nili 2,0'. 4 o". Ergo Sol tunv 
fubibit Eclipfin. 

InOppofitione. . 
Si veralatitudo Lunasminot fucric dimidio apparenrinm 
diametroru Lunas & umbra;>Lunafubibir£clipfin, Si major* 

non 
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:non fubibit.Uc; Anno/tfoi.dic2<; Novcrnbris,hora7.(cr.3j^ 
46".fccpndunxMeridianuna Rcgii^nontisJn Boruflia,ad quc 
Meridianum fupputata: funt cabulx Prutenicac: fub tempus 
.apparcns vacaroppofnionU Solis 6c Luna», apparens femidia- 
' mccer Lunxcric i/,*?'.'. apparcns femidiameteruTnbra?*8; 
^H".Summa /. gr.*l j7 At latitudo l unx vera verius Septcn- 
.trionemc.ritnonniu* ^'.{/^£rgoLunaturafub;bitcc!ipfin. i 
Majorisperfpicuitatiscaularcseciara oculis (u^jiciacuc ' 



• • .< . .v:. : . .1 cJ| u\',rsf . mjT ; 




• * t 



^fSJbiiditjs;/ 

frtTf35l1t;j4. :L'Uj3 



Sit etgo circulusSoIis vcl umbrx ABC. Summa femidia- 
mctrorum Solis & Lana2,vel umbrae & Lunx DL,& fit laritu- 



• do Lunx,primum DH, deindc D E, manifcftumcft , fi latitu- 
do Lunx GtDH,nuIlam forc Eclipfin.Circuli enim : K & B \ 




iiuiquam concu rrunt. , 

CucuUcniml ; G,&BC,concurrunt 

11 J PRO- 
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i«8 Pb.oblemAtum Astb.onomicor.um 
PROBLEMA SEXTUM. . 

» 

£>uantafuturafit Eclipfis y pr*diccrc. Copjib. 4- cap.su 

. 

Latitudinem Lunarfubtrahe z fumma femidiametrorumr 
Solis & Lunar,fi fit Eclipfis Solaris,vel umbra: & Lunar.fi fit E- 
chpfis Lunaris: quodreftat,converteindigitoscclipticosffic 
vocantur duodecima? partes diametri Solis , vclLuna?) hoc 
modo. 

In Eclipfi Solari praeccdente 

Summa(emidiametrorumO,&:(C,DL, 3*'.*7 • 
Latttudo Luna: DE. 20. 40* 

DifferentiaBM. n. $7. 

Diameter Solis BN. 31. 50. 

Ut3i'.fo".ad i^.dig.ita/iV.addigitos ^Scuyo'.io. 

f 

In Eclipfi Lunari prxcedentc; 

Summa femidiametrorum Luna: &: umbra: DL , 66\ 37". 
Latitudo Lunae D E — — 32 . 12. 

DifFcrcntia. / 3*TfT 
DiameterLunasMF^ — — 55. 58» 
Ut3j^8'.adi-2.diptos;ita5^W'.addigitosi/.rcr. 35.27". 

PROBLEMA SEPTIMUM. 

jguandiu duratura fit ccfipfis, ofiendere. Copern. lib. f. eap, jr^ 



SitEcliptica ADC,remidiameterumbra:DRrcm;|diamc- 
rcr Lunx BL ,aggregatum DL,yia Lunie F^GJatitudoLiinx 
DE.angulus ad £ , quafi re&us, propter obliquu atem viarum 
Solis & Luna: in tam brcvi fpacio infenGbilem. ^imidium 

G,: i 1 tcmpus 
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tempus Eclipfeos FE. Iam inTrianguIo DEF,duo latcra nota 
funt, DE, latitudo Luna? &: DF. Summa fcmidiametrorum 
umbrse & Lunas.Dabitu r igitur latus tcrtium FE,per axiora.2* 
planorum, hoc modo. 

I. Ut FD, ad FED, itaDE , ad DFE, quo noto notusrtiam 
cftFDE. 

I L UtFED,adFD,itaFDE,adFE,quoddivifumpcr ho- 
rariu motum Lunar vcrum , in cclipfi lunari, vcl pcr horarium 
motum Luna? vifum.in cclipfi Solaricxhibet dimidium tem- 
puseclipfeos, &c- 

Eodem modp mora Lunas in umbra tcrrx,fi fortccontigc- 
rit,exTrianguloDEH,fupputabitur,inquoTriangulo latus 
DE,eftlatitudo Lunx: latusDH, eft differcntiainterfemi- 
diametrum Lunse &umbrav c l 

Exemf>lum realet - 

InEclipfiSolari^cujusmentionuperfa^taeftJatitudoLu- 
nx vifa DE, erit 20'. 40". Summa femidiametrorum Solis 8l 
LunarFD, 3/^7". 

y • 11 5 Dico 
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^7o Problem ; Astrokom. Lib. Tt 

Dico igitur. 
I. UcFD,3/.37". adF£D,rad.itaDE,2o'. 40". 



94$7f* /OOOOOOO. 6oiltf. 

Ad 6s$$<f.Cm\im anguli DFE,3^,gr. 1$'« /'.xujus compl. cft 
. angulus FDE,fo.gr.4o'.f 3!'. 

1 1. Ut FE D, rad.ad F R3 j'. ^ . ita FDE, 50.gr. 40'.$*". 

100000. 9487^ 773^5- 

Ad 7H98> finumarcus FE , (nam rcvcra FEG, cft arcus,etfi 
hic curvitas ejus fit infenfibilis.propter exiguitatem) aj'.i4". 
III. Ut vifibilis raotas€,horarius 29'. 38". ad 1. horara* 



Ita*f'. 



1778". 



- Ad hor.o.fcr. ji'. Cujus temporis duplum cft 1. h. (cr. f« . 
i/\Tantoigiturtcmporedurabitfaepedi6ta cclipfis Solaris. 

Quod fi etiam initium & finem eclipfcos fcire cupis:dtmi- 
diaduratio 5 i'^".fubtra6taa temporemaxim«obfcurationis, 
initium ; addita vcro ad ld tempus , fincm eclipfeos oftendet ; 
hoc modo. 

Tempus maxima; obicurationis Heidel. HerY 1. fcr. 

>j'.i 4 \P.M. 
. Dimidiaduratio $1. $. . 

InitiumEclipfeos hor.i.fcr.i'.?''. 

FinisJEclipfcos hora.» 4j<*9\ 



.FINIS PROBLEMATUM ASTRO- 



NOMICORUM. 
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